ANEW  INDUSTRY  STANDARD  FOR  FIR  TUNER  MEASUREMENT 


WHAT  YOU  SHOULD 
KNOW  ABOUT  HOME 
VIDEO  DISC  SYSTEMS 


Build  a  Preregulated 
Bench  Power  Supply 
For  About  $30 


How  to  Make  3-0 
Drawings  On  An 
Oscilloscope 


The  First  Motorola/ 
AMr680(TMPU 
Computer  Project 

•  HALF  THE  PRICE  OFALTAIR  8800 
•  BUILT-IN  TTY  INTERFACE 
•  EASIER  TO  BUILD  •  SMALLER  SIZE 


A  Digital  Logic 
Sensor  for  Autos 


LAB  TESTS: 

Electra  Bearcat  101 
Digital  Scanner 
Shure  M95ED 
Stereo  Cartridge 
IAD  Dynamic 
Range  Expander 
Yamaha  CR800 
Stereo  FM  Receiver 
Lectrotech  BG-10 
TV  Color  Generator 
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CB:  What's  stopping  you? 


For  less  than  50  bucks,  you  can  be  into  serious  Citizens  Band  radio.  Not  big,  maybe,  but  in. 
Because  one  great  thing  about  Midland  CB  is  that  you  can  get  into  it,  go  as  pro  as  you  want, 
and  still  be  assured  of  the  same  unquestioned  quality  and  reliability  that  you’d  expect  from  a 
company  consistently  ranking  among  the  top  CB  names  in  the  world.  You've  come  to  demand 
quality  in  electronics.  Demand  it  in  Citizens  Band  radio  as  well. 

Whatever  you  want,  whenever  you’re  ready,  Midland  has  it  in  CB.  Specifically:  13  professional 
walkie  talkies,  14  base  and  mobile  transceivers,  plus  more  than  40  helpful  CB  accessories. 

So,  if  you’ve  even  thought  about  getting  into  CB  within  the  last  year,  your  best  bet  is  to  start 
by  checking  out  what  Midland  has  to  offer. 

Write  for  your  FREE  1975  Midland  CB  brochure:  Midland  Communications  Division,  Dept.  PE, 
Post  Office  Box  12737,  North  Kansas  City,  Missouri  64116.  Or  circle  the  number  below  on  the 
Reader  Service  Card. 
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The  ultimate  in  miniaturization—  Digital  readout  over  1 /2-inch 
Model  1-580.  Tiny  control  head  high  on  new  Royce  Model  1-610 
mounts  in  passenger  compartment.  Professional  CB  Mobile 
power  unit  in  trunk.  Transceiver! 


and  completely  unique!  3-piece  unit  in¬ 
stalls  in  any  vehicle.  Has  [1  \  control  unit  slightly 
larger  than  king-size  cigarette  pack  — with  con¬ 
trols  for  volume.  squelch,  PA-CB.  S-RF  meter, 
tone,  plus  speaker,  (2)  Electronic  power  unit 

away  from  control 
ChatvL-Matic 
a  tor  is  right  on  the 


eadout  in  mobile  UB.  New  M 
ystem  replaces  conventional 


Now!  Dig' 

II  Switch  System  replaces  conventional  me¬ 
chanical  type,  gives  you  a  completely  oloctronr* 
system  Fulfy  solid  state.  Integrated  circuit; 
Chan-L-Matic  II  System  allows  remote  channel 
switching  from  mike,  Warn-Tron  circuit  pro¬ 
tects  RF  final  transistor  New  bright  dim  switch. 
New  semi -lead  less  chassis  minimizes  failure 
from  broken  wires.  Pius  so  much  more! 


corporation 

1  JAB  Levee  Rosa 
North  Kansas  City,  Me  64116 
Can  (816 J  840§fflDS&  TEL “ 
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the 

TEKTRONIX  T900 
Oscilloscopes 


from  $695 


probes  included  and  more... 


CIRCLE  NO.  li  ON  FREE  INFORMATION  CARD 


Here’s  important  news  for  engineers,  technicians  and 
educators  who  want  the  quality,  reliability  and  support 
associated  with  TEKTRONIX  Oscilloscopes  -  all  at  a  mod¬ 
erate  price. T900* Oscilloscopes  are  an  entirely  new  line 
designed  for  cost  savings  without  sacrifice  of  basic  per¬ 
formance. 


This  New  Line  Includes: 


T921 — Dc  to  15  MHz;  single-trace, 


mono  time-base .  $  695** 

T922 — Dc  to  15  MHz;  dual-trace, 

mono  time-base .  $  850** 

T932 — Dc  to  35  MHz;  dual-trace, 
mono  time-base .  $1 050** 


T935 — Dc  to  35  MHz;  dual-trace,  dual 

time-base  with  delayed  sweep _  $1250** 

T912 — (Storage  model)  Dc  to  10 
MHz, dual-trace  mono  time-base . .  $11 95** 


Easy  to  Use 

T900  Oscilloscopes  are  simple  to  use.  All  have 
a  large,  bright  (8  x  10  cm)  crt,  beam  finder, 
single  knob  trigger  control,  delay  line  to  enable 
viewing  of  waveform  leading  edge,  automatic 
selection  of  tv  line  or  frame  display  and  func¬ 
tionally  color-coded  control  panels.  Conveni¬ 
ence  is  also  enhanced  by  a  full  complement  of 
accessories  including  10X  probes  (included  in 
price),  optional  scope  stand,  camera,  rain  jac¬ 
ket  and  more . .  .T900  Oscilloscopes  are  easy  to 
handle  and  fit  into  small  spaces.  They  weigh 
only  15-18  lbs.  and  measure  only  7"  x  10"  x  19". 

Tektronix  Support 

T900  Oscilloscopes  are  warranted  against  de¬ 
fective  materials  and  workmanship  for  one 
year.  There  are  over  37  service  centers  and  50 
field  offices  across  the  U.S.  Whenever  you  need  help  in  the 
selection,  operation,  application  or  servicing  of  T900  Oscillos¬ 
copes  your  local  field  engineer  is  available  to  help  you... no 
extra  charge . .  .just  extra  value. 

For  a  copy  of  the  new  T900  Brochure  (includes  complete 
specifications),  or  ordering  information  write  to  Tektronix,  Inc., 
RO.  Box  500,  Beaverton,  Oregon  97077.  For  immediate  infor¬ 
mation  call  vour  local 


TRONIX 


“U.S.A.  price  FOB  Beaverton,  Oregon. 
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THE  METRICATION  WAITING  GAME 

Although  Congress  has  not  as  yet  passed  a  bill  dealing  with  adoption  of 
the  metric  system  in  the  US-,  the  changeover  from  our  present  English 
system  is  inevitable.  After  all,  about  90%  of  the  world  s  population  with 
75%  of  world  trade  uses  the  metric  system.  And  with  good  reason!  It's 
simpler  and  faster  to  deal  with  multiples  and  subdivisions  of  10  than  it  is 
with  units  of  12. 

Of  course,  the  U.S,  has  been  "going  metric"  for  many  years,  although 
the  use  of  the  system  has  been  more  of  an  incursion  than  an  adoption.  For 
example,  we  employ  the  metric  system  for  radio  wavelengths,  electrical 
measurements,  medical  prescriptions,  and  in  photography.  We  even  use  it 
for  hi-fi  pickup  tracking  force— 2  grams,  1  gram,  etc. 

Comparing  the  values  of  one  standard  with  that  of  another  is  always 
awkward.  For  instance,  1  gram  would  translate  to  1/28  ounce.  In  a 
turnabout,  7V2  inches  per  second,  a  common  U.S.  tape  recorder  speed,  is 
equivalent  to  19.05  centimeters  per  second.  Clearly,  the  nice  even  numbers 
occur  with  the  standard  that  is  dominant.  The  equivalent  is  generally 
complicated.  For  international  trade  purposes,  however,  many 
manufacturers  "design"  metric.  That  s  why  you  see  many  cabinets  and 
enclosures  that  measure  fractionally,  such  as  14  3/16  inches  instead  of  a 
nice  round  14Vz  inches.  The  former  measures  36  centimeters  on  the 
button! 

There  are  many  conversion  tables  around  to  compare  a  value  in  English 
to  that  of  metric,  and  vice-versa.  Metric  conversion  calculators  are 
abundant,  too.  Moreover,  there  are  factors  to  simplify  conversion  that  are 
as  easy  as  n  to  use  (2.54  cm  =1  in,;  1  kg  =  2.2  lb  ).  But  when  you  get  right 
down  to  it,  one  must  eventually  choose  a  system  to  the  exclusion  of  all 
others  so  that  even  numbers  predominate.  Most  countries  employed  a 
changeover  period  from  English  to  metric,  with  highway  signs  reading 
both  miles  and  kilometers,  as  an  example. 

The  first  country  to  go  metric,  France,  had  a  25-year  dual  system 
program  starting  in  1812  before  metric  became  compulsory  in  1837.  Our 
defeated  U  S.  Metrication  Bill  had  a  10-year  changeover  period. 

Interestingly,  Thomas  Jefferson,  when  Secretary  of  State,  recommended 
in  1790  that  Congress  introduce  a  decimai  system;  President  John  Quincy 
Adams  advocated  adoption  of  the  metric  system  in  1821 ;  Congress  passed 
a  law  in  1866  making  the  metric  system  legal  for  those  wishing  to  use  it. 
Nearly  110  years  later,  however,  the  U.S.  is  the  only  major  industrial  nation 
in  the  world  that  uses  the  outmoded  English  system  of  weights  and 
measures! 

For  a  country  that  is  a  major  participant  in  world  trade,  the  delay  in 
converting  to  metric  is  abhorrent.  It  means  that  a  product  cannot  be  made 
for  universal  distribution.  Equally  distressing,  there  is  no  serious  move  in 
our  schools  to  teach  upcoming  generations  the  system  of  weights  and 
measures  that  must  ultimately  be  adopted. 
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of  Ocur&tions 


The  publisher  has  no  know  ted  go  of  any  proprietary 
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4K  Computer! 


Still,  our  price  goes  down  a  lot  easier. 


Now's  your  chance  to  bite  into  a  complete  computer 
system.  We  at  SPHERE  CORPORATION  have  used  the 
latest  micro-processing  technology  along  with  some  real 
innovations  in  mini-circuit  design  to  develop  the  lowest- 
cost  complete  computer  systems  available.  Every  system 
comes  complete  with  TV  CRT  display,  ROM  monitor,  a 
real  time  clock,  and  typewriter,  cursor  editing,  and 
numeric  keyboards.  Every  SPHERE  SYSTEM  has  ample 
memory  to  run  YOUR  particular  program,  whether  it's  a 
complicated  inventory  control  system,  or  keeping  de¬ 
tailed  track  of  finances,  or  monitoring  and  protecting 
your  home  or  office  .  .  .  use  your  imagination!  And 
SPHERE  offers  manuals  with  plenty  of  information  for  th° 

We  make  the  difference  count. 

r“" - — 

■  SPHERE  CORPORATION  ■ 

I  791  South  500  West  #4 

■  Bountiful,  Utah  84010 

I  Dear  SPHERE:  tflOl)  295-1368  1 

I  The  lacls  I  read  here  convinced  me! 

□  Enclosed  is  my  check  or  money  order  lor  $860.00.  Please  | 
rush  me  a  SPHERE  I  System.  ■ 

■  □  Please  rush  me  more  details  on  your  low-cost  computer  ■ 

|  system  and  penpherals.  (Specttic  questions,  if  any,  are  | 

m  attached. I 

■  Print  Name:  ■ 

®  Address:  _  - 

I  City:  _  _  _ 

I  Slate,  Zip: - | 

L _ _ J 


first-time  computer  users.  In  addition,  every  SPHERE  SYS¬ 
TEM  is  expandable  as  desired.  It  will  run  an  extended 
BASIC  compiler  and/or  a  most  complete  line  of  peripher¬ 
als.  All  systems  come  with  complete  usage,  program¬ 
ming,  and  application  manuals,  as  well  as  software  sup¬ 
ports  to  make  its  functions  almost  limitless.  We  wanted 
to  make  something  a  lot  better;  and  we  did! 

The  mail  order  offer  you  see  here  is  limited.  Take  advan¬ 
tage  of  it!  If  you  like,  also  inquire  about  our  full  color 
graphics  CRT  display,  andSPHERE's  most  complete  line  of 
low-cost  peripherals  on  the  market  today. 

Use  the  coupon  below  right  away! 


SPHERE  CORPORATION  791  South  500  West  #4 
Bountiful,  Utah  84010  (801)295-1368 
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Letters 


USING  DIODES  WITH  LOGIC  PROBE 

In  Build  a  Universal  Logic  Probe  (Feb¬ 
ruary  1975) ,\X  is  doubtful  that  the  probe  will 
perform  well  at  frequencies  near  10  MHz, 


The  diodes  used  to  protect  the  Inputs  of  the 
comparator  1C  are  the  bad  guys  The 
capacitance  of  a  typical  zener  diode  is 
many  times  that  of  a  typical  switching 
diode  With  the  1000-ohm  value  of  flf  and 
approximately  560-pF  capacitance  of  D1 
and  D2,  there  wifi  be  very  little  10-MHz 
square-wave  signal  amplitude  available  at 
the  comparator's  inputs. 


Far  better  results  can  be  obtained  if  the 
zener  diodes  are  each  replaced  with  two  or 
three  switching  diodes  connected  across 
the  comparator  s  inputs  as  shown  in  my 
schematic.— W,E,  Parker  Columbus,  Ohio 

NOTES  ON  PROGRAMMING  PROCEDURE 

The  8223  PROM  specifications  sheet  re¬ 
commends  a  390-ohm  burn  resistor,  as  op¬ 
posed  to  the  39-ohm  value  specified  in 
‘How  To  Program  Read-Only  Memories' 
(July  1975).  The  exact  magnitude  differ¬ 
ence  between  the  two  values  makes  me 
suspicious  of  the  article's  procedure, 
— Mark  Coffman,  Ctncmatti ,  Ohio 

1  have  a  question  on  one  of  the  steps  for 
programming  a  PROM  (page  30).  The  note 
in  step  1  states:  'NEVER  operate  57  when 
S2  is  set  to  burn,''  If  this  is  correct,  there  is 
no  way  to  blow  the  fuses. — David  Peterson, 
Edmonton,  Alberta,  Canada 

ft  has  been  our  experience  that  most 
PROM's  need  a  great  deaf  more  burn  cur¬ 
rent  than  is  possible  to  obtain  using  a 
390-ohm  resistor.  We  experimented  with  a 
number  of  PROM‘s  and  found  that  39  ohms 
is  the  optimum  burn  resistor  value.  The 
390-ohm  value  failed  to  give  the  desired 
results.  (Perhaps  the  PROM  s  we  had t  from 
severai  sources,  were  manufacturer  fall¬ 
outs;  if  so,  most  of  the  PROM's  our  readers 
witt  be  able  to  obtain  are  in  this  category,; 

As  for  the  note  in  step  one  of  the  pro¬ 
gramming  procedure  it  should  read, 
NEVER  operates]  when  32  Is  set  to  test/' 

RIPPLE  CURRENT  IN  FILTER  CAPACITORS 

in  ‘How  to  Design  Your  Own  Power 
Supplies"  (June  1975),  no  mention  is  made 
of  the  importance  of  not  exceeding  the  rip¬ 
ple  current  rating  of  the  capacitor.  Thisfac- 
tor  cannot  be  ignored,  particularly  in  low- 
voltage.  high-current  power  supplies  Fail¬ 
ure  to  consider  the  ripple  current  and  its 
heating  effect  in  the  capacitor  will  severely 
shorten  its  iife .— S.A.  Romano ,  Brooklyn, 
N,V. 

The  author  replies  that  this  is  a  good 
point  to  keep  in  mind  if  one  finds  heating  fn 
the  filter  capacitor  The  ripple  current  may 
be  what  is  causing  it «  Under  normal  foaas 
and  with  full -wave  and  bridge  systems, 
however ,  the  typical  capacitors  available  to 
experimenter  should  not  present  any  prob¬ 
lems. 

Out  of  Tune 


In  Build  a  Direct-Reading  Logic  Probe" 
(September  1975),  in  the  Parts  List,  Dl$l 
Should  be  a  common-anode  unit,  not 
common-cathode. 


PASS  THE  WORD... 


II  I1 
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SWEDEN’S  SOLID  CB  IS  HERE 


You've  goi  to  hear  it  to  believe  if F'  Because 
Handic  is  committed  to  quality  not  to 
gimmicks,  frills  or  flashing  lights.  Our  23 
channel  rigs  are  designed  in  Sweden,  where 
the  climate  is  lough  and  operating  conditions 
tougher .  and  where  CB  is  more  than  just  a 
convenience,  it's  a  vital  communications  iinkf 
With  Handic,  adjacent  channel  spill¬ 
over  problems  are  minimized  —  60 dB  down 
'§  lOKHz.  not  the  usual  45dB  down  v 
Spurious  emission  is  littered  down  to  0,2 
microvolts  —  250%  better  than  our  own 
FCC  requirements.  (If  all  rigs  were 
Handic,  there  would  be  a  lot  less  TV II) 

And  HandiC  is  required  to 
maintain  ±  ,003%  crystal 
frequency  tolerance  in 
Sweden  —  exceeding 
our  own  FCC  specs 
significantly  From 
"micM  to  antenna,  this 
is  the  kind  of 

sophisticated  circuitry  found  in 
every  Handic  rig.  Remember, 

Handle  CB  s  have  their  own  \ 
special  orange  color .  . 
symbolic  of  CB  excellence  '  l 


w  handle 


Handle  CB  radios  include,  mobile, fosse  ttan&cetvers;  nar 
scanner  wtifr  FM  radio  oprfjon.  ir^ren/iiis.  microphones, 
end  a  tuff  hoc  of  accessories 


T43H0  N  W  fioih  Aye  .  Washington  Bldg  Uubjpi  Lakes.  Ha  33tM  (305)  556-1522 
fn  Canada  Scolcorrim  ReeJio  tnc  .  Oufcbflq 

CIRCLE  HO  3 A  OH  FREE  INFDRMMIOK  CARO 
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POPULAR  ELECTRONICS 


It’s  your  game. 


•  real -time  clock 

•  16  digital  I/O  lines 

•  4k  RAM 

•  512  times  8  PROM 

•  serial  teletype  interface 

•  hardwired  ROM  monitor 
(console  emulator) 


(Complete  with  usage,  programming,  and  application  manuals.) 


Still,  our  price  goes  down  a  lot  easier. 


Take  the  SPHERE  CPU  board  and  you  can  name  a  game, 
play  it,  and  invent  your  own.lt  is  a  totally  programmable 
computer  base  for  fun  or  serious  use.  Only  real  design 
innovation  by  the  TEAM  at  SPHERE  CORPORATION  could 
make  the  advances  in  micro-processing  technology  that 
could  increase  the  capabilities  and  bring  the  price  down. 
There  have  been  no  compromises  and  no  short  cuts  .  .  . 
look  at  the  features!  You  might  even  be  interested  in  the 
completed  computer  system  kit  for  $860.00!  In  fact,  we 

We  make  the  difference  count. 

r - - n 

SPHERE  CORPORATION  . 
791  South  500  West  #5 

■  Bountiful.  Utah  84010  ■ 

1  Dear  SPHERE:  (801)295-1368 

I  The  facts  I  read  here  convinced  me! 

□  Enclosed  is  my  check  or  money  order  for  $860.00.  Please  | 

■  rush  me  a  5PHERE I  System.  ■ 

□  Please  rush  me  more  details  on  your  low-cost  computer  * 

I  system  and  peripherals.  (Specific  questions,  if  any,  are  | 

■  attached.)  ■ 

■  Print  Name: _ _ _ .  _ _ _ _ _  ■ 

*  Address: _ _ _ _ 

I  State,  Zip:  . .  | 

L _ J 


at  SPHERE  have  a  whole  line  of  fine  micro-processing 
parts,  kits,  peripherials  and  even  full-blown  systems. 

Take  advantage  of  the  special  mail  order  offer  on  our  CPU 
board,  and  get  one  board  at  the  OEM's  100-quantity  price 
complete  with  the  3  manuals  as  listed.  Use  the  coupon 
and  have  it  delivered  right  away.  It's  your  game  and  we  at 
SPHERE  CORPORATION  make  the  difference  count! 

The  Special  OEM  100-quantity-pnce  is  extended  to  the  hobby  user  tor  a  single 
CPU  board  through  mail  order  only.  Olfer  ends  without  notice. 


SPHERE  CORPORATION  791  South  500  West  #5 
Bountiful,  Utah  84010  (801)  295-1368 
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Prepare  for  a  high-paying  career  in 

Complete  Communications 

Including  CB  design,  installation 
and  maintenance... in  actual  practice 


your  spare  time.  You  get  8  training  kits,  in¬ 
cluding  your  own  3V2  digit  digital  multimeter 
for  digital  experiments  and  precise  measure¬ 
ments.  You’ll  learn  from  bite-size  lessons, 
progressing  at  your 
own  speed  to  your  FCC 
license  and  then  into  the 
communications  field  of 
your  choice. 


Get  2-way  radio  training  with  this  solid-state 
23-channel  transceiver  and  power  supply! 


The  field  of  communications  is  bursting  out 
all  over.  In  Citizens  Band  alone,  estimates 
predict  a  growth  in  equipment  sales  from 
$514  million  in  1973  to  $1.2  billion  dollars  in 
1982 !  That  means  a  lot  of  openings  in  service 
and  maintenance  jobs.  NRI  can  train  you  at 
home  to  fill  one  of  those  openings . . .  including 
your  FCC  license  and  solid-state  2-way  radio 
service. 

NRI’s  Complete  Communications  Course 
will  qualify  you  for  a  First  Class  Commercial 
License  or  you  get  your  money  back !  It  covers 
AM  and  FM  Transmission  Systems,  Tele¬ 
type,  Radar  Principles,  Marine  Electronics, 
Mobile  Communications,  and  Aircraft 
Electronics. 

You  will  learn  to  service  and/or  adjust  CB 
equipment .  .  .  using  your  own  23-channel 
Johnson  Transceiver  and  AC  power  supply 
for  hands-on  experience  as  well  as  your  own 
personal  use. 

With  NRI’s  training  program,  you  can 
learn  this  important  skill  easily,  at  home  in 


Your  CB  training 
will  be  up-to-the- 
minute  when  you  experiment  with  this  solid-state 
transceiver  unit.  Mount  it  in  your  car  or  use  it 
with  your  AC  power  as  a  base  station.  You  get 
“hands-on”  experience  that  puts  your  course  theory 
into  practice  the  practical  way. 
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POPULAR  ELECTRONICS 


Only  NRI  offers  five  choices  Step  into  the  digital  age 
in  TV/Audio  Servicing  with  NRPs  Complete  Computer 


Electronics  Course 


PPyjyKgfjl  Digital  electronics  is 

the  career  area  of  the 
»  future...  and  the  best 

with  NRI’s  unique 
and  fascinating  home  training  .  .  .  while  you 
build  and  use  a  real  digital  computer  in  your 
home  !  This  is  no  beginner’s  “logic  trainer”.  It’s 
a  complete  programmable  digital  computer.  And 
it’s  just  one  of  ten  kits  you  receive,  including  a 
professional  digital  multimeter  for  experiments 
and  precise  measurement.  It’s  the  quickest  and 
best  way  to  learn  digital  logic,  and  computer 
operation. 


fl  NRI  can  train  you  at 
WM  home  to  service  and 

i  ,Jl  vUBb  repair  commercially- 

•—  built  color  and  bladt- 

-  and  sound  systems. 

^ m  You  can  choose  from  5 
courses,  starting  with  a  basic  servicing  course 
with  65  lessons ...  up  to  a  Master  Color  TV 
course,  complete  with  25"  diagonal  solid  state 
color  TV  in  handsome  woodgrain  cabinet.  All 
courses  are  available  with  low  down  payments 
and  convenient  monthly  payments  to  fit  your 
budget.  And  all  courses  provide  professional 
equipment  along  with  NRI-designed  kits  for 
hands-on  training.  With  the  Master  Course,  for 
instance,  you  receive  your  own  5"  wide  band, 
solid-state  triggered  sweep  oscilloscope,  TV  pat¬ 
tern  generator,  3V2  digit  digital  multimeter,  and 
a  high  quality  NRI  25"  diagonal  solid  state  tele¬ 
vision  receiver  expressly  designed  for  color  TV 
training. 

YOU  PAY  LESS  WITH  NRI  TRAINING 
AND  YOU  GET  MORE  FOR  YOUR  MONEY 

NRI  employs  no  salesmen,  pays  no  commissions. 
We  pass  the  savings  on  to  you  in  reduced  tuition 
costs  and  extras  in  the  way  of  professional  equip¬ 
ment,  testing  instruments,  etc.  You  can  pay  more, 
but  you  can’t  get  better  training. 


NEARLY  ONE  MILLION  STUDENTS  IN  60  YEARS 
HAVE  LEARNED  AT  HOME  THE  NRI  WAY  . . . 

Mail  the  insert  card  and  discover  for  yourself 
why  NRI  is  the  recognized  leader  in  home  study 
training.  No  salesman  will  call.  Do  it  today  and 
get  started  on  that  new  career. 


APPROVED  UNDER  Gl  BILL 

For  the  career  minded,  we  are  approved  for  vet¬ 
erans  benefits.  Check  box  on  card  for  details. 


MAIL  THE  INSERT  CARD  FOR 
YOUR  FREE  NRI  CATALOG 

No  salesman  will  call 


nri  schools 

McGraw-Hill  Continuing  Education  Center 
3939  Wisconsin  Avenue, 

Washington,  D.C.  20016 
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New  Products 

Additional  information  on  new  products 
covered  in  this  section  is  available  from 
the  manufacturers.  Either  circle  the  item’s 
code  number  on  the  Reader  Service  Card 
inside  the  back  cover  or  write  to  the  man¬ 
ufacturer  at  the  address  given . 


ROTEL  AM/FM  STEREO  TUNER 

The  Model  RT-824  AM/FM  Stereo  Tuner  by 
Rote!  has  a  dual-gate  MOSFET  front  end, 
an  IHF  sensitivity  of  1.6  pV,  a  tuned  r-f  AM 
section,  and  a  phase-locked-loop  multi¬ 
plex  detector.  A  wide  linear-scale  dial  and 
flywheel  tuning  are  included  for  easy  oper¬ 
ation.  A  muting  switch  selects  thresholds 
of  30  or  50  pV,  or  deactivates  the  muting 


circuit.  Two  tuning  meters  facilitate  proper 
tuning.  The  tuner  also  includes  an  FM 
stereo  indicator  lamp  and  an  amplifier  for 
headphone  listening.  An  FM  detector  out¬ 
put  jack  can  provide  a  composite  signal  for 
a  four-channel  decoder.  $359.95. 

CIRCLE  NO.  86  ON  FREE  INFORMATION  CARO 

B.X.  &  L.  AMPLIFIER  DELAY  SWITCH 

The  AMP-LAY-SWITCH*"1  amplifier  delay 
switch  by  B.X.  &  L.  Industries  is  a  solid- 
state  switching  device  that  automatically 
turns  off  an  amplifier  at  a  preset  time  after 
an  automatic  turntable  has  played  its  last 
record.  Time  delays  from  0  seconds  to  two 
hours  are  possible.  Since  both  the  am¬ 
plifier  and  turntable  are  plugged  into  the 
AMP-LA Y-SWITCFI,  the  unit  can  serve  as  a 
master  switch  for  the  entire  system.  A 
manual/delay  switch  in  included.  $79.95. 
Address:  B.  X.  &  L.  Industries,  Inc.,  17905 
Sky  Park  Blvd.,  Irvine,  CA  92707. 

ADC  "NEW  MILFORD  I”  SPEAKER  SYSTEM 

The  New  Milford  I  is  part  of  a  series  of 
loudspeakers  developed  by  Audio 
Dynamics  Corp.  According  to  ADC,  the 
speakers  have  been  engineered  with  em¬ 
phasis  on  “uniform  energy  response/' 
which  considers  the  listening  room  as  an 
important  speaker  parameter.  ADC  claims 
that  such  speakers  produce  a  uniformly  flat 
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energy  output/frequency  bandwidth  char¬ 
acteristic,  minimizing  problems  of  critical 
speaker  or  listener  location  within  the 
room.  The  New  Milford  I  is  a  3-way  acoustic 
suspension  system  employing  a  10-inch 
(25.4-cm),  long  excursion  damped  woofer 
which  crosses  over  at  1 500  Hz  to  a  2V2-inch 
(6.4-cm)  damped  tweeter.  Claimed  energy 
response  is  45  to  20,000  Hz  ±  3  dB.  A  con¬ 
tour  control  adjusts  the  half-power  (3-d B) 
tweeter  rolloff  frequency.  Minimum  re¬ 
commended  amplifier  power  is  5  W  rms. 
Measures 22V2"H  x  13"W  x  11"D(57.2cm  x 
33  cm  x  27.9  cm).  Weighs  35  lb  (15.9  kg). 
Simulated  walnut  grained,  non-resonant 
wood  products  cabinet.  $99.95. 

CIRCLE  NO.  87  ON  FREE  INFORMATION  CARD 

RCA  DUAL-TRACE  SCOPE  ADAPTER 

RCA’s  new  Model  WM-541A  Dual  Trace 
Adapter  converts  any  triggered  or 
recurrent-sweep  oscilloscope  to  dual¬ 
trace  operation  for  servicing  audio,  digital, 
and  television  circuits.  The  unit  can  pro¬ 
vide  additional  traces  for  existing  dual¬ 
trace  scopes.  Claimed  frequency  response 
is  dc  to  10  MHz,  and  display  modes  are 
channel  A  only,  channel  B  only,  or  both  A 
and  B  simultaneously  (chopped  or  alter¬ 
nate).  Ac  and  dc  coupling  are  provided  for 
both  channels,  as  well  as  compensated 
6-step  (1,  2,  5  ratio)  attenuators,  separate 
variable  sync-level  control  with  polarity  re¬ 
versing  switch,  input  and  output  BNC  con¬ 
nectors,  and  vinyl-clad  shielded  case. 
COS/MOS  integrated  circuitry  is  said  to 
yield  a  noise  level  of  less  than  10  mV,  and  a 
maximum  signal  output  of  1  V  (p-p).  Max¬ 
imum  ac  signal  input  is  50  V  (p-p).  Input 
impedance  is  1  megohm  shunted  by  55  pF. 
The  Mode!  WG-400A  direct/low  capaci¬ 
tance  probe  is  an  option.  The  adapter 
measures  8V4"  x  5Va"  x  3V4"  (21  cm  x  13.3 
cm  x  8.3  cm)  and  weighs  3  lb  (1.6  kg). 
$108.00.  Probe,  $15.00. 

CIRCLE  NO.  88  DN  FREE  INFORMATION  CARO 

CIRCUIT-BDARD  WIRING  KIT 

The  Solder-Wrap  wiring  kit,  from  Applied 
Manufacturing  of  Texas,  uses  a  patented 
wiring  wand  to  dispense  heat-strippable 
wire  between  components  (including  IC’s) 
mounted  on  a  special  circuit  board.  Once 
the  wire  is  routed,  connections  are  heated 
to  remove  wire  insulation  for  soldering. 
This  special  “hobbyist  kit”  includes  the 
pencil-shaped  wiring  wand,  a  cartridge 
containing  200  ft.  (61  m)  of  #34  heat- 


strippable  wire,  a  circuit  board  with  15  1C 
positions  and  10  insulating  channels,  and 
illustrated  instructions.  $11.95.  Address: 
Applied  Mfg.  of  Texas,  One  Main  Place, 
Box  50273,  Dallas,  TX  75250. 

CRAIG  CB  MOBILE  TRANSCEIVER 

Craig's  new  Model  4103  mobile  transceiver 
features  a  quick-release,  anti-theft  mount¬ 
ing  system,  crystal  synthesizer  providing 
23  channels,  and  a  4-watt  r-f  output.  Also 


provided  are  an  r-f  gain  control,  delta  tune, 
ceramic  filter,  voice  compression  circuitry, 
adjustable  squelch,  anl,  and  short-circuit 
protection  for  output  transistors.  A  three- 
position  anlnb/pa  switch,  a  backlighted 
s/r-f/swR.  and  illuminated  channel  selector 
facilitate  operations.  A  LED  indicates  that 
normal  modulation  is  being  achieved.  The 
unit’s  detachable  PTT  dynamic  mike 
comes  with  hangerand  hardware.  $199.95. 

CIRCLE  NO.  89  ON  FREE  INFORMATION  CARD 

TELEX  CB  HEADSET  WITH  BOOM  MIKE 

Operating  convenience  is  afforded  by  the 
Model  CB  1200  boom  mike  headset  by 
Telex  Communications.  Designed  for  the 
mobile  or  base  station  CB  operator,  it  is  a 
single-sided  headset  (for  either  ear)  so  that 
contact  is  not  lost  with  the  immediate  envi¬ 
ronment.  The  dynamic,  foam-cushioned 
earpiece  is  adjustable  for  maximum  com¬ 
fort.  The  boom  microphone  is  also  adjust¬ 
able.  A  built-in  FET  amplifier,  powered  by  a 
1 .4-volt  mercury  battery,  matches  the  mike 
to  any  CB  transceiver.  An  in-line  PTT 
switch  is  supplied  with  clothing  clip.  The 
switch  can  be  depressed  momentarily  for 
short  messages  or  locked-in  for  longer 
transmissions.  $59.95. 

CIRCLE  NO.  90  ON  FREE  IHFQWAMTW  tMW 


HEATHKIT  STEREO  MIKE  MIXER 

Heath's  new  Model  TM-1626  stereo  mixer 
is  a  low-cost  console  with  stereo  outputs, 
four  high/low  impedance  mike  inputs  (one 
with  pan  control),  two  auxiliary  inputs,  and 
slide  controls.  Switches  above  each  input 
level  control  assign  that  input  to  the  left  or 
right  channel  or  switch  it  off.  A  pan  control 
adjusts  the  apparent  location  of  the  fourth 
mike  anywhere  between  extreme  left  and 
extreme  right.  A  mixer  bus  allows  parallel¬ 
ing  of  any  number  of  TM-1626  units.  A  pair 
of  lighted  VU  meters  continuously  monitor 
the  outputs  over  two  switch-selected 
ranges — k4  or  10  dB.  Peaks  are  caught  by 

POPULAR  ELECTRONICS 


?4*tot6&t  introductory  offer  to  new  members  of  the 
ELECTRONICS  AND  CONTROL  ENGINEERS’  BOOK  CLUB 


404/445 

ELECTRONIC 

CIRCUITS 

MANUAL 

by  J.  Markus 
Pub.  price,  $22.00 
Club  price,  $15.75 


637/458 

DESIGNING 
WITH  TTL 
INTEGRATED 
CIRCUITS 

by  Texas 

Instruments 

Inc. 

Pub.  price,  $19.50 
Club  price,  $13.50 


404/437 

SOURCEBOOK 
OF  ELECTRONIC 
CIRCUITS 

by  J.  Markus 
Pub.  price,  $21.50 
Club  price,  $17.50 


SEMI¬ 
CONDUCTORS 
MEMORY 
DESIGN  AND 
APPLICATION 

by  Texas 
Instruments  Inc. 
Pub.  price,  $18.50 
CEtfl  prlCE.  El 3.75 


491/364 

THE  DESIGN  OF 

DIGITAL 

SYSTEMS 

by  J.  B.  Peatman 
Pub.  Price,  $18.50 
Club  Price,  $12.95 


Magnetic 

RecoroWQ 


HANDBOOK 

physics 


286/515 

INTEGRATED 

CIRCUITS: 

A  Basic  Course 
for  Engineers 
and  Technicians 

by  R.  G.  Hlbberd 
Pub.  price,  $10.25 
Club  price,  $8.45 


100/810 

MOS/LSI 
DESIGN  AND 
APPLICATION 

by  Carr  &  Mize 
Pub.  price,  $18.50 
Club  price,  $13.50 


388/458 

MAGNETIC 

RECORDING 

by 

C.  E.  Lowman 
Pub.  price,  $14  50 
Club  price,  $9.75 


287/341 

STANDARD 
HANDBOOK  OF 
ENGINEERING 
CALCULATIONS 

by  T.  G.  Hicks 
Pub.  price,  $19.50 
Club  price,  $14.25 


124/035 

HANDBOOK  OF 
PHYSICS,  2/e 

by  Condon  and 
Odishaw 

Pub.  price,  $37.45 
Club  price,  $14.95 


ANY  ONE 

for  *“° 
only  _ _ 

VALUES 


Special  $1.00  bonus  book 
comes  to  you  with  your 
first  club  selection 


je 9 


•o 


238/901 

APPLICATIONS 
OF  OPERATIONAL  | 
AMPLIFIERS 

by  J.  G.  Graeme 
Pub.  Price,  $16.00 
Club  Price,  $10.50 


•CH 


353/387 

MINICOMPUT¬ 
ERS  FOR 
ENGINEERS  & 
SCIENTISTS 

by  G.  Korn 
Pub.  price,  $17.75 
Club  price,  $10.50 


649/170 

OPERATIONAL 

AMPLIFIERS 

by  To  bey, 
Graeme  & 
Huelsman 
Pub.  price,  $15.00 
Club  price,  $11.50 

209/731 

STANDARD 
HANDBOOK  FOR 
ELECTRICAL 
ENGINEERS, 

10/e 

by  Fink  and 
Carroll 

Pub.  Price,  $38.50 
Club  Price,  SS&.5D 


Save  time  and  money  by  joining  the  £!• t! 

Electronics  and  Control  Engineers’  Book  Club 


Here  is  a  professional  club  designed  specifically  to  meet  your 
day-to-day  engineering  needs  by  providing  practical  books 
in  your  field  on  a  regular  basis  at  below  publisher  prices. 

How  the  Club  operates:  Basic  to  the  Club’s  service  is  its  publi¬ 
cation,  the  Electronics  and  Control  Engineers 9  Book  Club 
Bulletin ,  which  brings  you  news  of  books  in  your  field.  Sent  to 
members  without  cost,  it  announces  and  describes  in  detail  the 
Club’s  featured  book  of  the  month  as  well  as  alternate  selections 
which  are  available  at  special  members’  prices. 

When  you  want  to  examine  the  Club’s  feature  of  the  month, 
you  do  nothing.  The  book  will  be  mailed  to  you  as  a  regular  part 
of  your  Club  service.  If  you  prefer  one  of  the  alternate  selec¬ 
tions — or  if  you  want  no  book  at  all  for  that  month — you  notify 
the  Club  by  returning  the  convenient  card  enclosed  with  each 
Bulletin. 


MAIL  THIS  COUPON  TODAY 

i - 1 

ELECTRONICS  AND  CONTROL  ENGINEERS'  BOOK  CLUB 
582  Princeton  Road,  Hightstown,  New  Jersey  08520 

Please  enroll  me  as  a  member  of  the  Electronics  and  Control  Engi¬ 
neers’  Book  Club  and  send  me  the  two  books  indicated  below.  I  am 
to  receive  the  higher  priced  of  the  two  for  just  $1,  and  my  first 
selection  at  the  special  Club  price.  Actual  postage,  plus  25£  handling 
charge  will  be  added  (sales  tax,  also,  if  applicable).  These  books  are 
to  be  shipped  on  approval,  and  I  may  return  them  both  without  cost 
or  further  obligation.  If  I  decide  to  keep  the  books,  1  agree  to  pur¬ 
chase  as  few  as  four  additional  books  (including  this  first  selection) 
during  the  next  two  years  at  special  Club  prices  (guaranteed  15% 
discount,  often  more) . 

Write  Code  No.  of  Write  Code  No.  of 

bonus  book  first  selection 

here  here 


Name _ 

Address. 


As  a  Club  member,  you  agree  only  to  the  purchase  of  four 
books  over  a  two-year  period.  Considering  the  many  books  pub¬ 
lished  annually  in  your  field,  there  will  surely  be  at  least  four 
that  you  would  want  to  own  anyway.  By  joining  the  Club,  you 
save  both  money  and  the  trouble  of  searching  for  the  best  books. 
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Hewlett-Packard 

introduces  a  third  scientific  programmable 


the  uncompromising  HP-25.  $195.00* 


Now  you  have  three  HP  pocket  programmables  to 
choose  from : 

•  the  $795.00*  HP-65  Fully  Programmable,  with  pro¬ 
gram  recording  capability; 

•  the  $335.00*  HP-55  Advanced  Scientific  Program¬ 
mable,  with  86  preprogrammed  functions  and  digital 
timer; 

•  the  new,  smaller  HP-25  Scientific  Programmable, 
with  a  price  that  brings  programmability  within  the 
reach  of  everyone. 

Here's  what  the  new  HP-25  offers  you: 

Keystroke  programmability.  The  four-step  answer 
to  repetitive  problems: 

1.  Turn  the  HP-25  on  and  switch  to  PRGM; 

2.  Enter  the  keystrokes  necessary  to  solve  the  problem 
and  switch  to  RUN ; 

3.  Key  in  a  set  of  variables  and  press  the  R/S  (Run/ 
Stop)  key; 

4.  Repeat  step  three  for  each  iteration. 

You  save  time,  gain  precision  and  flexibility.  You 
can  verify  formulas  or  test  alternate  approaches  with¬ 
out  sacrificing  half  a  morning. 

You  do  it  in  plain  English.  You  don't  need  software 
or  a  "computer"  language.  You  don't  need  prior  pro¬ 
gramming  experience. 

Complete  programmability.  You  can  add,  check,  or 
change  program  steps  at  will.  Just  use  the  SST  (Single- 
STep)  orBST  (Back-STep)  key  and  Display  to  locate 
the  steps  you  want  to  check  or  change,  then  enter  your 
changes.  The  HP-25  displays  all  program  steps,  so  you 
can  always  tell  at  a  glance  where  you  are  in  your 
routine.  HP  knows  you  can't  edit  in  the  dark. 

The  HP-25  even  has  a  PAUSE  key  that  lets  you 
write  one-second  interruptions  into  your  programs,  in 
case  you  want  to  pick  up  intermediate  results  or  verify 
the  progress  of  a  calculation. 

In  sum,  the  HP-25  is  a  complete  keystroke  pro¬ 
grammable  calculator,  designed  by  engineers  who've 
done  it  before.  Twice. 

Merged  key  codes.  Each  step  in  the  HP-25's  49-Step 
Memory  can  accommodate  multi-keystroke  functions, 
because  the  keycodes  of  all  prefixed  functions — 
including  the  register  arithmetic  functions — merge. 
You  gain  extra  capacity,  just  in  case. 

Branching  and  conditional  test  capability.  You  can 
program  the  HP-25  to  perform  direct  branches  or 
conditional  tests  based  on  eight  different  logic 
comparisons. 


Eight  storage  registers  and  72  preprogrammed 
functions  and  operations.  All  log  and  trig  functions, 
the  latter  in  degrees,  radians  or  grads,*  rectangular- 
polar  and  decimal  hours-hours/minutes/seconds  con¬ 
versions;  mean  and  standard  deviations;  summations; 
register  arithmetic  on  data  in  all  registers;  an  integer/ 
fraction  key  so  you  can  store  two  numbers  in  one 
register;  and  all  data  manipulations. 

Fixed  decimal,  scientific  and  engineering  notation. 
You  know  the  first  two;  the  third  is  new  to  pocket 
calculators.  Engineering  notation  freezes  scientific 
notation  into  multiples  of  10±3,  so  you  can  convert  to 
milli-,  micro-,  nano-,  etc.,  without  counting  decimal 
places  on  your  fingers. 

RPN  logic  system  with  4-register  stack.  Here's  what 
this  time-  and  error-saver  means  for  you: 

•  You  can  evaluate  any  expression  without  copying 
parentheses,  worrying  about  hierarchies  or  re-struc- 
turing  beforehand. 

•  You  can  solve  all  problems  your  way — the  way  you 
first  learned  in  Algebra  I,  the  way  you  now  use 
when  you  use  a  slide  rule. 

•  You  solve  all  problems,  no  matter  how  complex,  one 
step  at  a  time.  You  never  work  with  more  than  two 
numbers  at  once. 

•  You  see  all  intermediate  answers  immediately,-  the 
HP-25  executes  each  function  immediately  after  you 
press  the  function  key. 

•  You  can  backtrack  when  you  err,  because  the  HP-25 
performs  all  operations  sequentially. 

•  You  can  re-use  numbers  without  re-entering  them; 
the  HP-25  becomes  your  scratch  pad. 

HP  quality  craftsmanship.  One  reason  Nobel  Prize 
winners,  astronauts,  conquerors  of  Everest,  America's 
Cup  navigators  and  over  a  million  other  professionals 
use  HP  calculators. 

Free  Applications  Program  Handbook.  The  price  of 
the  HP-25  includes  a  125-page  handbook  that  details 
solutions  to  a  wide  variety  of  problems.  HP  also  offers 
many  accessories  designed  specifically  to  help  you  get 
more  out  of  the  HP-25. 

800-538-7922  (in  Calif.  800-662-9862)  are  the  num¬ 
bers  to  call  for  the  name  of  a  dealer  near  you.  He’ll 
give  you  detailed  specs,  including  a  list  of  available 
accessories,  and  a  "hands-on"  demonstration  that'll 
take  about  15  minutes.  Buy  an  HP-25,  and  you'll  get 
them  back.  Every  day  you  use  it. 


HEWLETT  flan  PACKARD 


•Suggested  retail  price,  excluding  applicable  state  and  local  taxes — Continental  U,S„  Alaska  &  1  tawaii 

NOVEMBER  1975  circle  no  3! 


Sales  and  service  from  172  offices  in  65  countries. 

Dept.  254B,  19310  Pruneridge  Avenue,  Cupertino,  CA  95014 
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The  $300 
alternative. 

K 


SAE  MARK  XVII 
Dual-Channel  Equalizer 


Your  tone  controls  are  just  not 
designed  to  compensate  for 
□Room  acoustics 
□Speaker  placement 
□Old  or  bad  recordings 

We  built  the  Mark  XVII  Equalizer  to 
solve  these  problems  and  more. 
These  are  some  of  the  ways: 
□Individual  Octave  Control  for  each 
channel 

□Long  throw,  oil-damped  linear 
slide  pots  for  greater  accuracy 
□Dual  range  operation  (controls 
operate  over  either  ±8dB  or 
±16dB) 

Plus 

□Capable  of  driving  any  system 
□Low  distortion— less  than  0.03% 
THD  and  IM 

□Low  noise— greater  than  90dB 
□5-year  parts  and  labor  service 
contract 

□SAE's  reputation  as  the  finest 
manufacturer  in  the  audio  field 

You'd  have  to  look  a  long  time  to 
find  an  EQ  that  delivers  this  much 
value.  SAE  innovation  has  done  it. 

Components  for  the  con  noisseu  r. 


Scientific  Audio  Electronics.  Inc.  PE1 1/75 
P.O.  Box  60271.  Terminal  Annex 
Los  Angeles,  California  90060 
Please  send  me  the  reasons  (including  available  liter¬ 
ature)  why  the  SAE  MARK  XVII  Dual-Channel 
Equalizer  is  the  "$300  Alternative." 

NAME  _ 

ADDRESS _ 

CITY  _ STATE _ ZIP _ 
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two  LED’s  with  adjustable  thresholds. 
Claimed  frequency  response  is  40-20,000 
Hz±  1  dB  with  less  than  0.5% THD  up  to  6.5 
V  output.  Overload-resistant  inputs  are 
rated  at  3.0  V  (aux),  900  mV  (Hi-z  mike)  and  60 
mV  (lo-z  mike).  $129.95. 

CIRCLE  NO.  5  ON  FREE  INFORMATION  CARD 

PALM-SIZE  CALCULATOR 

Edmund  Scientific’s  electronic  calculator 
(Stock  No.  1945)  fits  in  your  palm,  but  has 
an  eight-digit  readout  with  floating  deci¬ 
mal,  four  arithmetic  functions,  automatic 
percentage  key.  lead  zero  suppression, 
and  a  constant  key.  The  unit  runs  on  two 
1.5-V  Mallory  PX  825  camera  batteries  or 
equivalent  (supplied  with  calculator). 
Measures  2.8"  x  2"  x  0.4"  (7.1  x  5.1  x  1  cm) 
and  weighs  2  oz  (56.8  g).  $19.95. 

CIRCLE  HO.  9t  OH  FREE  INFORMATION  CARD 

NON-LINEAR  SYSTEMS  DMM 

A  digital  multimeter  from  Non-Linear  Sys¬ 
tems,  the  Model  LM-3,  offers  three-digit 
readout  and  can  be  operated  from  either 
battery  or  line  power  (NiCd  batteries  and 
charger  included).  Small  enough  to  be  held 
In  one  hand,  it  has  four  ranges  of  ac  and  dc 
volts,  and  five  resistance  ranges  from  1 
kilohm  to  1  megohm  full-scale.  Other  fea¬ 
tures  are  automatic  polarity  and  automatic 
zero,  10-megohm  input  impedance  on  all 
ranges,  and  a  0.33-inch  (8.4-mm)  LED  dis¬ 
play.  Dimensions  are  4"x  2.7"  x  1.9"  (10.2  x 
6.9  x  4.8  cm).  $125.00. 

CIRCLE  HO.  92  ON  FREE  INFORMATION  CARO 

TDK  HIGH-PERFDRMANCE  CASSETTE 

A  new  high-fidelity  cassette  tape,  called 
Super  Avilyn,  is  being  introduced  by  TDK. 
Avilyn  is  a  patented  mix  of  cobalt,  ferric 
oxide  and  other  proprietary  elements.  The 
new  tape  is  said  to  combine  advantages  of 
ferric  and  chromium  tapes,  but  overcomes 
inherent  problems  in  both  the  straight  and 
hybrid  formulas  currently  available.  Head- 
wear  is  said  to  be  the  same  as  that  from 
Fe03  tapes  (much  lower  than  that  of  CrC>2 
formulas).  According  to  TDK,  the  Avilyn 
tape  has  better  low-  and  middle-range  re¬ 
sponse  while  equaling  the  high-frequency 
response  of  chromium  tapes.  Its  S/N  is  0.5 
to  1  dB  better  than  CrC>2,  and  can  be  used 
with  the  standard  chromium  playback 
equalization  time  constant  of  70  ps.  The 
tape  will  retail  for  $3.95  in  C-60  format.  A 
C-90  package  will  be  introduced  later. 
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New  Literature 


JAMES  MILLEN  SHIELD  DESIGN  TIP 

"Helpful  Hints  in  the  Design  of  a  Magnetic 
Shield"  is  a  2-page  engineering  design  tip 
describing  how  to  shield  sensitive  devices 
from  interference  as  well  as  how  to  shield 
devices  that  cause  interference.  Thickness 
and  types  of  shielding  materials  are  dis¬ 
cussed,  and  degaussing  procedures  are 
given.  Address:  James  Millen  Manufactur¬ 
ing  Co.,  Inc.,  150  Exchange  St.,  Malden,  MA 
02148. 

ALTEC  ENCLOSURE  DESIGN  MANUAL 

"Loudspeaker  Enclosures — Their  Design 
and  Use"  is  a  32-page  manual  containing 
data  for  use  in  designing  and  constructing 
enclosures  for  Altec  loudspeakers.  It  dis¬ 
cusses  the  function  of  the  enclosure, 
speaker  design  theory,  various  types  of  en¬ 
closures,  and  how  to  tune  a  bass  reflex 
port.  Price  is  $2.00.  Address:  Altec  Corp., 
1515S.  Manchester,  Anaheim,  CA 92803. 

NATIONAL  CAMERATOOL  CATALOG 

The  "NC  Flasher"  (80  pages)  includes 
hard-to-find  tools,  technicians’  supplies, 
laboratory  and  workshop  equipment,  etc. 
Among  new  items  listed  are  a  low-cost  cir¬ 
cuit  tester,  accessories  for  the  "Grabber" 
test-lead  system,  and  tools  and  instru¬ 
ments  for  the  photo  equipment  repair 
technician.  Address:  Dept.  ORR,  National 
Camera,  2000  W.  Union  Ave.,  Englewood, 
CO  801 10. 

PROJECTOR-RECORDER  BELT  CATALOG 

A  catalog  and  reference  chart  from 
Projector-Recorder  Belt  Corp.  lists  over 
650  types  of  belts,  wheels,  and  rubber  parts 
for  over  2000  models  of  audio  and  video 
tape  players  and  audio/visual  projectors. 
The  company  also  specializes  in  servicing 
belts  and  other  drive  parts.  Address: 
Projector-Recorder  Belt  Corp.,  147 
Whitewater  St.,  Whitewater,  Wl  53190. 

WOODCRAFTING  CATALOG 

A  22-page  catalog  from  Garrett  Wade  Co. 
describes  their  line  of  hardwood  work¬ 
benches  and  tools  for  all  types  of  wood¬ 
working  projects,  including  building 
speaker  and  hi-fi  equipment  enclosures 
and  record  cabinets.  Tools  include  those 
for  carving,  clamping,  mitering,  and 
measuring.  Workbenches  come  in  a  variety 
of  sizes  and  styles.  Address:  Garrett  Wade 
Co.,  Dept.  16,  302  Fifth  Ave.,  New  York,  NY 
10001. 

POPULAR  ELECTRONICS 


Now  you  can  build/test  electronic  circuits 
WITHOUT  SOLDER  . . .  using  solid  #22  AWG 
wire  to  interconnect  discrete  components  . . . 
resistors,  transistors,  linear/digital  ICs  in  T05 
or  DIP  packages  (8-40  pins),  and  more.  Plus, 
you  get  5-15VDC  up  to  600ma  (9  watts)  of 
variable  regulated  power,  with  a  built-in  0-1 5V 
voltmeter  to  monitor  internal  power  and/or 
external  circuits.  Now,  that's  design  flexibility! 
And  look  at  the  low,  low  price! 


R/C  BRIDGE 


Have  you  been  bugged  by  color  codes  or  unreadable 
component  markings?  Forget  it!  DM-3,  the  low  cost 
R/C  Bridge,  measures  true  component  values  ...  in 
seconds  ...  to  better  than  5%.  And,  it’s  all  done  with 
only  2  operating  controls  and  a  unique  solid-state  null 
detector,  to  zero-in  on  exact  component  selection  . . . 
instantly!  Completely  wired,  calibrated  and  tested, 
DM-3  includes  an  extensive  instruction/ applications 
manual,  and  operational  theory  too. 


Add  $2.50 
shipping/handling 


SPECIFICATIONS 

Resistance  Range:  10fl-100  megft.  (6  Ranges: 
to-ioon,  lOO-IOOOft,  IK-IOKft.  100K-1  mega  1 
megfi-10  megfi)  Capacitance  Range:  10pFd-imFd- 
(5  Ranges:  10-100  pFd,  100-1  OOOpFd,  .001 -.01 
mFd,  .OlmFd-.ImFd,  .1-  l.mFd.)  Null  Detector:  2 
hi-intensity  LEDs-hi/lo  markings.  Accuracy:  <5%  of 
null  dial,  range  switch  setting.  Wght.  2  lbs. 

Power  Needed:  1 17V,  AC  @  60Hz  3WT 


FUNCTION  GENERATOR 

Troubleshooting?  Design  Testing?  DM-2  gives  you  all 
the  signal  source  capacity  you  need  .  at  a  very 
modest  price.  This  3-wave  form  Function  Generator 
has:  short-proof  output,  variable  signal  amplitude  and 
constant  output  impedance.  Completely  wired,  tested, 
calibrated,  ready  to  test  audio  amplifiers,  op-amp  and 
educational  fab  designs  ...  as  well  as  complex 
industrial  lab  projects.  Complete  with  easy-to-read 
instructions/operations  manual,  application  notes, 
operation  theory  and  more,  DM-2  works  hand-in-hand 
with  DM-1  for  total  versatility. 

SPECIFICATIONS 

Frequency  Range:  IHz-IOOKHz  (5  ranges:  1-IOHz. 
10-IOOHz,  lOO-IOOOHz,  1-IOKHz,  10-100KHZ).  Dial 
Accuracy:  Calibrated  @  10Hz,  100H2,  IKHz,  lOKHz, 
freq.  accurate  to  5%  of  dial  setting.  Wave  Forms:  Sine 
<2%  THD  over  freq.  range.  Triangle  wave  linearity, 
<1%  over  range.  Square  wave  nse/fall  <0.5 
microseconds  — *  600fl-20pf  termination.  Output 
Amplitude:  (all  wave  forms)  variable-0.1  V- 10V  peak  to 
peak  into  open  circuit.  Output  Impedance: 
600Q-constant  over  ampl./freq.  ranges.  Wght.:  2  lbs. 
Power  Needed:  117V,  AC  @  60Hz  5W.* 


Add  $2.50 
shipping/handling 


Add  $2.50 
shipping/handling 


SPECIFICATIONS  * w 

Power  Supply;  Output:  5-1 5V  @  600ma.  Ripple  and 
Noise:  less  than  20mv  @  full  load.  Load/Line 
regulation:  <1%.  Meter:  0-15V  DC.  Connectors:  1 
QT-59S,  2  QT-59B,  2  power  supply  5-way  binding 
posts,  2  meter  5-way  binding  posts.  Wght;  3  lbs. 
Power  Needed:  117V,  AC  @  60  Hz  12W.* 

Patent  #235,554. 


Each  measures  6.75"L  x  7.5"W  x  3.25"  H.;  completely  assembled,  ready  to  start 
testing  at  once.  Order  your  DESIGN  MATES  today! 
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•220V  @  50Hz  available  at  slightly  higher  cost 


cormnemru  /peciflme/  coRPORRTion 


All  DESIGN  MATES  are  made  in  USA;  available  off-the-shelf  from  your 
local  distributor.  Direct  purchases  from  CSC  can  be  charged  on  Bank 
Americard,  Master  Charge,  American  Express.  Plus,  you  get  a  FREE 
English/Metric  Conversion  Slide  Rule  with  each  order.  Foreign  orders 
please  add  10%  for  shipping/handling.  Prices  are  subject  to  change. 


44  Kendall  Street,  Box  1942,  New  Haven,  CT  06509  •  203/624-3103 
West  Coast  Office:  Box  7809,  San  Francisco,  CA  94119  •  415/421-8872 

Canada:  Len  Rnkler  Ltd.,  Ontario 
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You  gain  new  skills  as  an 
electronics  troubleshooter  in  a 
fascinating  iearn-at-home 
program  from  Bell  &  Howell 
Schools.  It  includes  building 
and  experimenting  with  the  new 
generation  color  TV. 
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POPULAR  ELECTRONICS 


If  you're  like  most  men,  deep  down  inside  there's 
still  a  bit  of  the  boy  who  loved  to  go  exploring . . .  and  who'd 
love  to  go  again.  Well,  now  you  can. 

Only  this  time  you’ll  explore  the  expanding  world  of 
electronics ...  a  world  more  fascinating  than  any  you  ever 
dreamed  of  as  a  boy. 

Learn  by  exploring .  * ,  Bell  &  Howell  Schools 
offers  an  exciting  way  for  you  to  gain  new  occupational 
skills  in  electronics* 

Everybody  enjoys  learning  something  new,  but  why 
learn  it  the  old  way?  Classes  to  go  to.  Lectures  to  sit  through. 
And  only  a  bunch  of  books  to  keep  you  interested. 

Bell  &  Howell  Schools'  adventure  in  learning  is  a  far 

cry  from  all  that. 

You  can  probe  into  electronics  and  learn  exciting 
new  occupational  skills  right  in  your  own  home,  in  your  spare 
time.  On  whatever  days  and  whatever  hours  you  choose.  So 
there’s  no  need  to  give  up  your  present  job  and  paycheck 
just  because  you  want  to  learn  something  new. 

What’s  more,  when  you're  exploring  a  field  as 
fascinating  as  electronics,  reading  about  it  is  just  not  enough. 
That’s  why  throughout  this  program  you’ll  get  lots  of  ’’hands 
on1'  experience  with  some  of  today's  latest  electronic 
training  tools. 

You’ll  be  stimulated  for  hours  on  end  as  you 
build,  experiment  and  learn  while  using  the  latest  ideas 
and  techniques  in  this  fascinating  field. 

As  part  of  the  program  you’ll  actually  learn  to  build 
and  work  with  your  own  electronics  laboratory.  Using  it  to  put 
many  of  today's  most  dynamic  electronic  discoveries  to  the 
test . . .  including  electronic  miniaturization. 

Among  the  things  you’ll  discover  is  how  the 
development  of  dny  integrated  circuits  has  made  possible  an 
electronic  calculator  small  enough  to  fit  into  a  shirt  pocket! 

And  a  wristwatch  that  flashes  the  time  with  the  push  of  a  button. 

You'll  investigate  the  concept  of  'logic  circuits.”  An 
idea  that  has  been  with  us  for  centuries  but  only  in  recent 
years  put  to  use  as  the  "brain"  behind  all  the  new  digital 
consumer  appliances  we  see  today. 

But  more  important  than 
anything  else  is  the  new  occupa¬ 
tional  skills  you II  develop  in  elec¬ 
tronics  troubleshooting.  While  no 
assurance  of  income  opportunities 
can  be  offered,  you’ll  develop  skills 
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Stereo  Scene 

By  Ralph  Hodges 


CLEARING  UP  SOME  ODDS  AND  ENDS 


THIS  month’s  column  will  consist 
mainly  of  a  few  curiosities  and 
conundrums  that  have  kept  my  mind 
occupied  for  the  past  several  weeks, 
but  about  which  I  don’t  expect  to  learn 
much  more  in  the  near  future.  There¬ 
fore,  it’s  time  to  be  out  with  them. 

The  Omni  Question.  A  long¬ 
standing  controversy  surrounds  the 
use  of  wide-dispersion  or  omnidirec¬ 
tional  (“omni”)  loudspeakers  in  stereo 
installations.  The  stereo  image  pro¬ 
vided  by  omni’s,  say  their  detractors, 
is  vague,  wandering,  diffuse,  and 
sometimes  grossly  distorted  (as  when 
a  single  instrument,  which  should 
have  a  small,  sharply  localized  appar¬ 
ent  source,  grows  to  fill  much  of  the 
space  between  the  speakers).  This  is 
usually  attributed  to  the  wealth  of  re¬ 
flected  sound  that  orrmi’s  provide, 
creating  an  incalculable  number  of 
secondary  sound  sources  in  the  vicin¬ 
ity  of  the  speakers  where  the  sound 
bounces  off  the  walls  or  ceiling. 

Reputedly,  the  true  test  of  a 
loudspeaker’s  stereo  capability— and 
it’s  certainly  a  theoretically  logical 
one — is  whether  a  pair  of  them,  repro¬ 
ducing  an  in-phase  mono  signal,  can 
develop  a  “stereo”  image  that  is  ex¬ 
actly  front-and-center  and  rock  solid, 
with  no  lateral  spread  whatever.  This 
is  not  an  easy  test  for  many  speaker 
systems,  as  it  turns  out. 

Over  the  years  I've  come  to  share 
some  of  these  misgivings,  although 
not  without  reservations.  For  one 
thing,  the  anti-omni  faction  has 
handed  down  a  blanket  indictment  of 
all  such  speakers,  which  instinct  and 
experience  tell  me  is  unjust.  Omni’s 
differ.  There  is  the  Walsh-Ohm  sort  of 
device  that  should  behave  very  much 
like  a  vertical  line  radiator  and  is  in¬ 
herently  omnidirectional  in  the  lateral 
plane.  Then  there  is  the  distributed- 
source  configuration  in  which  drivers 
may  be  studded  on  all  available  sur¬ 
faces  of  the  cabinet.  To  a  real-time 


spectrum  analyzer  integrating  over 
short  time  increments,  these  would 
appear  to  be  very  different  types  of 
reproducers.  To  the  ear  itself,  it’s  hard 
to  predict  what  distinctions  would  be 
apparent. 

But  my  major  quibble  with  the  omni 
detractors  is  on  theoretical  grounds. 
Oh,  I  know  there’s  often  something  in¬ 
teresting  going  on— whether  detri¬ 
mental  or  not— when  omni’s  are  lis¬ 
tened  to,  but  I  can’t  make  the  pat 
reflected-sound  explanation  jibe  with 
what  I  understand  to  be  the  workings 
of  the  human  ear.  To  enlarge:  in  the 
opinion  of  such  august  bodies  as  the 
Acoustical  Society  of  America,  the 
localization  of  a  transient  sound  is 
likely  to  depend  very  much  on  the  dif¬ 
ference  in  arrival  times  of  its  very  first 
onset  at  the  two  ears.  If  the  left  ear 
hears  it  a  fraction  of  a  millisecond  be¬ 
fore  the  right  ear,  then  we’re  led  to 
conclude  that  the  source  is  some¬ 
where  to  the  left.  In  the  case  of  sus¬ 
tained  sounds  for  which  onset  time 
differences  have  notdonethe  trick,  we 
seem  to  depend  on  interaural  phase 
differences  for  whatever  localization 
is  possible,  provided  the  sound  is 
below  about  2,000  Hz.  Above  2,000  Hz, 
which  (interestingly)  is  the  point 
where  the  wavelengths  approach  the 
distance  between  our  ears,  amplitude 
differences  between  the  two  ears  ap¬ 
pear  to  be  dominant. 

Now  then,  stereo  is  a  contrived  illu¬ 
sion  that  is  typically  achieved  in  com¬ 
plex  ways,  but  it  is  certainly  safe  to  say 
that,  in  terms  of  interaural  onset-time 
differences  (before  any  sound  reflec¬ 
tions  have  had  a  chance  to  reach  us), 
omni’s  and  more  conventional  speak¬ 
ers  start  out  on  an  equal  footing,  and 
should  “image”  equally  well. 

It  is  true  that  a  later-arriving  reflec¬ 
tion  that  is  significantly  stronger  than 
the  onset  sound  (not  an  impossibility 
if  a  speaker’s  free-field  frequency  re¬ 
sponse  varies  much  at  different  an¬ 
gles)  can  overthrow  the  original  lo¬ 


calization,  but  such  difficulties  are 
not  inherent  in  theomni  approach.  And 
when  we  consider  phase  and  intensity 
differences,  the  situation  is  much  the 
same.  Properly  worked-out  omni’s 
should  be  equivalent  in  integrity  to 
conventional  designs.  But  there  re¬ 
mains  another  aspect  of  speaker 
behavior  having  to  do  with  “together¬ 
ness”  that  might  have  some  meaning 
here. 

Time  Smear.  Because  of  the  design 
of  most  crossover  networks,  and  the 
nature  of  the  drivers  themselves,  the 
separate  elements  of  a  multi-way 
speaker  system  tend  not  to  respond  to 
an  input  with  equal  alacrity.  Usually 
the  larger  drivers  are  late,  so  that  an 
input  signal  with  a  steep  wavefront, 
like  a  square  wave,  would  come  out 
with  its  frequency  components 
broken  down  according  to  which 
driver  was  handling  them,  and  spread 
out  over  an  appreciable  time  base.  Not 
long  ago  someone  dubbed  this 
phenomenon  "time  smear" — defi¬ 
nitely  my  favorite  jargon  phrase  of  the 
year— and  it  became  a  serious  consid¬ 
eration  in  some  speaker-evaluation 
schemes.  The  point  is  that  a  number  of 
omni  speakers,  most  especially  the 
ones  with  multiple  tweeters  arranged 
so  that  you  hear  direct  radiations  from 
several  of  them,  are  going  to  exhibit 
more  time  smear  than  the  usual  case, 
because  some  tweeters  will  inevitably 
be  nearer  or  farther  than  others.  And, 
of  course,  the  reflected  sound  they 
engender  will  be  correspondingly 
smeared. 

Probably  it  would  be  better  if  speak¬ 
ers  didn’t  have  any  such  anomaly,  but 
since  the  overwhelming  number  of 
available  products  do,  it’s  appropriate 
to  wonder  what  audible  bad  effects  it 
has.  That  is  a  subject  on  which  it’s 
hard  to  find  agreement.  On  a  signal  (a 
drum  beat,  perhaps)  that  involves  to¬ 
gether  the  woofer,  midrange,  and 
tweeter(s)  in  what  should  be  a  unison 
response,  we’re  likely  to  find  some 
frequencies  lagging  considerably  be¬ 
hind,  which  will  sound  not  so  good  or 
perfectly  all  right,  depending  on 
whether  you’re  talking  to  one  “author¬ 
ity”  or  another. 

One  predictable  effect  of  omni’s 
documented  long  ago  by  Haas,  is  an 
increase  in  perceived  loudness.  The 
graph  (page  24),  which  l  think  has 
implications  for  many  audible 
phenomena,  indicates  that  the  ear  in¬ 
tegrates  over  a  time  "window"  of 
about  100  milliseconds,  so  that  any 
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sound  of  about  that  duration  will 
sound  louder  the  longer  it  lasts.  The 
delayed  arrivals  of  sound  that  are  an 
omni  specialty — whether  caused  by 
reflections  or  the  layout  of  the 
drivers— should  bring  about  an  exten¬ 
sion  of  the  time  the  sound  lasts  at  the 
listener’s  position.  It  is  to  this  that  I’d 
attribute  some  of  the  bright,  open 
quality  (particularly  in  the  high  fre¬ 
quencies)  that  we  tend  to  associate 
with  wide  dispersion. 

As  for  time  smear  over  several  fre¬ 
quency  bands,  there  is  no  logical 
reason  for  an  omni’s  being  at  all  in¬ 
ferior  to  a  conventional  speaker. 
There  is  some  evidence — all  of  it  quite 
subjective — for  such  temporal  dislo¬ 
cations’  causing  a  subtle  change  in 
perceived  tonal  balance.  For  example, 
some  experienced  listeners  have  re¬ 
ported  noting  tonal  changes  when 
they  moved  off  the  axis  of  a  conven¬ 
tional  speaker  so  that  they  were 
slightly  closer  to  some  drivers  than 
others.  (Of  course,  the  reports  state 
that  all  other  likely  causes  of  this  were 
eliminated.)  Also,  several  speaker  de¬ 
signs,  some  in  existence  and  others 
still  aborning,  take  the  whole  matter 
very  seriously. 

Assuming  there’s  substance  in  any 
of  this,  it’s  interesting  to  speculate  on 
what  portions  of  the  signal  would 
dominate:  the  leading  or  the  lagging 
ones?  As  it  happens,  few  omni  de¬ 
signs  take  these  considerations  into 
account,  and  most  would  be  hard 
pressed  to  do  so.  Ultimately  this  might 
prove  to  be  a  limitation.  As  things 
stand  now,  however,  there  might  very 
well  be  something  going  on. 

A  New  Phase.  On  a  completely  dif¬ 
ferent  subject,  in  a  conversation  with 
Chuck  Wood  of  Audionics  not  long 
ago,  I  learned  of  a  unique  new  product 
that  that  company  is  considering.  It  is 
an  all-pass  network  that  varies  the 
phase  of  one  channel  of  a  phono  car¬ 
tridge,  the  idea  being  to  get  the  two 
channels  phase-synchronized  as 
closely  as  possible  and  thereby  enable 
your  four-channel  matrix  decoder  to 


work  at  its  optimum.  Harumph,  I 
thought  at  first,  but  subsequent  inves¬ 
tigations  have  shown  a  number  of  car¬ 
tridges  I’ve  checked  out  to  have  some 
phase  shift  between  the  two  channels. 
Whether  it’s  enough  to  be  ruinous  to 
matrix-decoder  operation  I  can’t  say, 
but  my  impression  is  that  these  boxes 
need  all  the  help  they  can  get. 

More  Demo  Records.  My  remarks 
of  some  months  ago  on  demonstra¬ 
tion  records  have  lured  a  few  more 
contestants  out  into  the  open. 

Fulton  Electronics,  among  whose 
products  is  the  FMI  Model  80  (consi¬ 
dered  by  many  to  be  in  the  top  rank  of 
under-$i00  speaker  systems),  also 
has  a  small  recording  operation  at  its 
Minneapolis  base.  Bob  Fulton  makes 
records  the  way  I  would  if  I  knew  how. 
Of  the  five  Ark  (his  label)  albums  I’ve 
sampled,  none  is  less  than  remarka¬ 
ble.  One — Organ  Music  from  West¬ 
minster  (a  Minneapolis  church,  not 
the  British  institution)— is  unique  in 
my  listening  experience.  No  light¬ 
voiced  Baroque  instrument  this,  but 
one  of  the  high-pressure  roarers  that 
has  you  checking  the  ceiling  overhead 
for  rickety  chandeliers.  In  fact,  the 
specification  shows  the  swell  organ  to 
be  the  largest  section  of  the  instru¬ 
ment,  which  smacks  of  nineteenth- 
century  excess.  Fortunately,  the  tone 
of  the  organ  is  not  hard  or  piercing, 
but  is  almost  dominated  by  the  tre¬ 
mendous  low-frequency  resources 
— six  16-foot  stops  and  one  32-foot 
Bourdon.  Fulton  has  gone  after  these 
sounds  in  a  way  that  all  but  opens  the 
heavens.  The  bass  is  as  substantial 
as  a  brick  wall,  and  it  just  rolls  over 
you  without  remission.  Yet  the  rest 
remains  in  focus.  I  recommend  the 
delightful  Mozart  selection  for  open¬ 
ers.  I  also  recommend  sturdy  woofers. 

I  could  be  more  enthusiastic  about 
Ark’s  Organ  Sounds  from  Mount 
Olivet  if  I  hadn’t  heard  the  Westminster 
first.  The  Olivet  recording  is  more  than 
adquate  in  the  bass,  but  of  greater  in¬ 
terest  to  me  is  the  upper  register, 
which  is  very  strong  yet  freer  of  mod¬ 


Below  100  ms,  short 
sounds  must  be  more 
intense  to  seem  as 
loud  as  longer  sounds . 
( Courtesy  Hewlett- 
Packard  Journal) 


ulation  effects  and  plain  distortion 
than  I’m  used  to.  I  should  note  that,  as 
in  the  Westminster ,  some  of  the  reper¬ 
toire  is  of  less  than  poignant  interest, 
and  unfortunately  the  organist’s  man¬ 
ner  with  J.S.  Bach,  of  which  there  is 
nearly  a  full  side,  tends  to  be  over- 
methodical. 

It  is  unusual  to  find  a  large-scale 
work  such  as  Bloch’s  Sacred  Service 
as  an  original  recording  effort  by  a 
small  label,  but  it  is  available  from  Ark, 
paired  with  Francis  Poulenc’s  Gloria , 
as  performed  by  orchestral  and  choral 
forces  of  the  University  of  Minnesota. 
Being  a  two-microphone  pickup  (fun¬ 
damental  in  Mr.  Fulton’s  recording 
philosophy,  I’m  told;  also,  no  Dolby 
processing — I  suspect  he  doesn’t  be¬ 
lieve  in  it — so  all  these  records  hiss), 
the  recording  assigns  all  soloists  to 
the  left  channel.  And,  of  course,  there 
are  no  touch-up  mikes  to  highlight  or¬ 
chestral  details,  if  you’ve  become 
used  to  that  artifact  of  multi-track  re¬ 
cording.  The  sound  that  results  is  ex¬ 
tremely  attractive  and  full-bodied, 
with  a  “sweetness”  (the  only  word  that 
comes  to  mind)  of  the  high  frequen¬ 
cies  that  seems  characteristic  of  all 
the  Ark  releases  (which  wears  very 
well  for  protracted  listening).  By  great 
good  luck,  the  Minnesota  string  sec¬ 
tion  seems  to  have  that  rarest  of  tal¬ 
ents  among  nonprofessional  groups: 
the  ability  to  play  together  and  in  tune 
most  of  the  time.  All  in  all,  I  don’t  know 
which  large  recording  outfit  you  could 
turn  to  for  so  satisfactory  a  rendition 
of  this  music,  or  any  choral-orchestral 
work. 

The  repertoire  of  the  Armstrong 
High  School  Choirs  ranges  from  Re¬ 
naissance  to  late-Romantic  sentimen¬ 
tality  and  the  inevitable  spiritual;  but  it 
has  taste,  and  the  Armstrong  teena¬ 
gers  do  crack  ensemble  with  effortless 
range  and  dynamics.  The  recording  is 
close-up  and  superlative;  it  should 
make  you  feel  warm  all  over,  as  well  as 
enabling  you  to  hear  the  words  of  al¬ 
most  every  voice  in  the  group .  Anoka 
High  School  Concert  Band  (1974)  is 
just  as  good  technically,  but  it  is  a  high 
school  band— a  healthy  cut  above  the 
troupes  that  march  on  New  York's 
Fifth  Avenue  on  St.  Patricks  Day,  but 
distinctly  troubled  at  times  by  the  dif¬ 
ficulty  of  the  material  selected  (a 
transcription  of  the  Berlioz  Roman 
Festival  Overture ,  for  example). 
Catalog  and  prices  available  from  Ful¬ 
ton  Electronics,  4428  Zane  Ave  N., 
Minneapolis,  MN  55422. 

Old-time  Dixieland  is  becoming  a 
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Pioneer’s  new 
High  Polymer  Molecular 
transducer  technology  will  alter 
the  course  of  high  fidelity. 


Fig.  1  Principle  of  Fig.  2  Principle  of  new 

conventional  dynamic  Pioneer  High  Polymer 

headphones  Molecular  headphones 


There’s  a  significant  new 
development  in  high  fidel¬ 
ity  that  is  destined  to  play 
a  vital  role  in  sound  re¬ 
production.  It  is  intimately 
tied  in  with  the  piezoelec¬ 
tric  principle. 

The  piezoelectric  ef¬ 
fect  deals  with  certain 
crystal  devices  that  flex 
when  voltages  are  applied 
to  them.  Now,  Pioneer  has 
discovered  a  totally  new 
application  of  the  piezo¬ 
electric  effect  by  applying 
the  principle  to  ultra-thin 
aluminum  coated  high 
polymer  film. 

By  employing  this  film  as  a  low- 
mass  diaphragm  and  applying 
audio  signal  voltages,  the  material 
expands  and  contracts  uniformly 
generating  acoustic  energy.  For 
the  first  time  it  becomes  possible 
to  transform  electrical  energy  to 
an  accurate  acoustical  equivalent. 
Such  thin-film  diaphragms  properly 
mounted  are  capable  of  reproduc¬ 
ing  all  music  frequencies  by  means 
of  an  incredible  “breathing”  effect. 
The  ramifications  of  this  unique 
refinement  of  the  piezoelectric 
principle  are  far  reaching.  Con¬ 
sider  such  immediate  applica¬ 
tions  as  microphones,  cartridges, 
speaker  systems  and  headphones 
—  in  fact,  any  type  of  electrome¬ 
chanical  transducer  requiring  res¬ 
onance-free  performance. 

There  have  been  many  attempts 
to  create  sound  using  diaphragm 
motion.  For  example,  electrostatic 
speakers  and  headphones.  But  in 
contrast  to  the  electrostatic  prin¬ 
ciple,  the  new  application  of  the 
High  Polymer  Molecular  principle 
as  discovered  and  perfected  by 
Pioneer,  requires  no  dangerous, 
high  polarizing  voltages. 


The  first  totally  new  concept  in 
headphones  in  over  a  decade. 

Pioneer  has  successfully  incor¬ 
porated  the  High  Polymer  Molecu¬ 
lar  transducer  principle  in  two  new 
headphones  that  are  unlike  any 
others.  Conventionally  designed 
headphones  use  moving  coils, 
miniature  loudspeaker  elements 
and  other  mechanical  parts  —  as 
shown  in  Figure  1  —  all  of  which 
come  between  you  and  your  music. 
Pioneer’s  new  SE-700  and  SE-500 
headphones  don’t.  They  employ  a 
single  thin-film  high  polymer  pie¬ 
zoelectric  diaphragm  that  repro¬ 
duces  sound  directly,  as  shown  in 
Figure  2.,Only  the  diaphragm 
moves  air  —  and  moves  it  accu¬ 
rately,  in  exact  conformance  with 
the  electrical  signal  ap¬ 
plied  directly  to  it.  The 
accurate,  low-distortion 
signals  available  from  any 
standard  headphone  jack 
on  your  receiver  or  ampli¬ 
fier  are  directly  translated 
to  equally  precise,  low- 
distortion  sound  by  the 
action  of  the  high  polymer 
film  diaphragm.  Nothing, 
absolutely  nothing  comes 


between  you  and  the 
original  sound. 

Even  though  you  may 
now  own  a  pair  of  head¬ 
phones,  you  owe  it  to 
yourself  to  hear  these 
new  piezoelectric  high 
polymer  transducer  head¬ 
phones.  In  fact,  compare 
them  with  other  types. 
You’ll  find  a  lower  level 
of  distortion -free  sound 
than  has  ever  been 
achieved  —  even  at  un¬ 
precedented  volume 
levels.  The  experience  of 
listening  with  these  new 
Pioneer  headphones  is  a  revela¬ 
tion.  In  addition,  the  open-back 
design,  light  weight  and  soft,  snug 
fitting  earpieces  permit  hours  of 
comfortable,  private  listening. 
You’ll  come  away  from  your  Pioneer 
dealer  thoroughly  convinced  that 
Pioneer  has  altered  the  course  of 
high  fidelity. 

SE-700,  under  $80*;  SE-500, 
under  $50*.  Both  come  with  a  9% 
foot  connecting  cable,  standard 
phone  plug  and  storage  case. 

U.S.  Pioneer  Electronics  Corp., 
75  Oxford  Drive,  Moonachie,  New 
Jersey  07074.  West:  13300  S.  Es¬ 
trella,  Los  Angeles  90248  /  Mid¬ 
west:  1500  Greenleaf,  Elk  Grove 
Village,  HI.  60007  /  Canada:  S.H. 
Parker  Co. 


•  The  value  shown  is  for  informational  purposes  only;  the  actual  resale  price  will  be  set  by  the 
individual  Pioneer  dealer  at  his  option. 
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specialty  of  Burwen  Laboratories,  which  incidentally  man¬ 
ufactures  a  compander  recording  system  and  a  dynamic 
noise  filter  for  playback-only  purposes.  Burwen’s  first  rec¬ 
ord  (there  have  been  a  couple  since,  I  believe)  demon¬ 
strates  the  compander  with  stunning  success.  The  disc, 
Perfectly  Clear ,  presents  the  East  Bay  City  Jazz  Band  and 
vocalist  Jane  Campedelli  in  what  is  said  to  be  a  close 
approach  to  traditional  New  Orleans  music  making.  The 
record  is  a  real  wonder.  There  is  not  a  sound  on  it  that  has 
not  been  captured  with  absolute,  crystalline  precision,  and 
it’s  fascinating  to  follow  the  sharply  etched  outlines  of  the 
brass  timbre  into  the  sinuosity  of  a  virtuoso  clarinet.  The 
banjo  is  a  bit  remote  (it  "rustles,”  as  the  song  says),  and  the 
drums  are  really  too  far  away  from  the  mikes,  getting 
soaked  up  by  the  extremely  dead  acoustic  of  the  recording 
site.  But  the  recording  overall  has,  of  course,  no  tape 
noise,  and  no  traceof  sideeffectsthatl  could  hear  from  the 
operation  of  the  compander  system.  Nor  is  there  any  print- 
through  of  groove  echo.  Recorded  levels  are  on  the  mod¬ 
erate  side  to  accommodate  the  extreme  peaks  (which 
Burwen  claims  are  there  and  my  scope  confirms),  but  the 
pressing  is  the  flattest  piece  of  vinyl  I’ve  seen  in  years,  and 
exceptionally  quiet  If  your  system  will  tolerate  high  gain 
settings  you  can  blow  yourself  into  chopped  liver  with  this 
recording  and  never  hear  more  than  a  whisper  of  noise. 
The  Burwen  record  is  $10.50  from;  Burwen  Labs,  209 
Middlesex  Tpke.,  Burlington,  MA  0183. 

As  promised,  Ambiphon  provided  a  new  copy  of  the 
Natalie  Ryshna  piano  recording  that  I  found  too  noisy  and 
otherwise  unimpressive  in  my  last  report.  The  new  pres¬ 


sing  is  a  great  improvement— much  superior  to  the  earlier 
one  in  terms  of  discrete  noises,  and  perhaps  a  bit  better  in 
hiss  level.  Listening  to  it  has  set  my  mind  working  again  on 
the  extremely  detrimental  effects  of  noise  in  any  listening 
situation.  At  first  hearing,  the  dynamic  range  of  the  new 
pressing  seemed  much  better,  but  in  a  later  direct  com¬ 
parison  with  the  older  version  it  came  out  about  equal.  A 
tricky  business  this. 

Ambiphon  also  sent  a  newer  recording  by  the  Tequila 
Mocking  Bird  Chamber  Ensemble.  From  the  name  you’d 
not  expect  that  the  group  plays  Handel,  Vivaldi,  and 
Pachelbel  straight,  but  that  appears  to  be  the  case.  How¬ 
ever,  they  attack  this  material  with  violin,  tuba,  and  vib¬ 
raphone.  I  question  whether  the  vibes  achieve  a  successful 
blend  with  the  violin,  but  the  tuba  generally  works  well. 
God  knows  the  bass  line  is  always  audible.  The  recording  is 
very  good.  The  only  thing  that  keeps  it  from  being  excep¬ 
tional  is  the  lack  of  a  big,  spacy  acoustic  and/or  spectacu¬ 
lar  dynamic  range.  Ambiphon’s  address  is:  P.O.  Box  341, 
Kingsbridge  Station,  Bronx,  NY  10463. 

In  closing,  let  me  announce  that  CBS  Laboratories,  now 
reorganized  as  CBS  Technology  Center,  is  again  offering 
its  full  range  of  test  records,  many  of  them  remastered  with 
newer  equipment.  The  CBS  series  is  especially  valuable  to 
the  hobbyist  because  voice-identified  spot  frequencies  are 
provided  along  with  the  more  usual  sweep  tones  that  re¬ 
quire  a  chart  recorder.  Thus  a  good  voltmeter  will  suffice 
for  reasonably  accurate  frequency-response  measure¬ 
ments.  For  a  catalog  and  price  list  write:  CBS  Technology 
Center,  High  Ridge  Rd.,  Stamford,  CT  06905.  <§> 
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You  know  specs,  but  you  want  speakers  to  speak  for 
themselves.CTS  speakers  do;  they  sound  just  the  way  You 
like.  For  example,  choose  a  CTS  STARRS6ND™  system. 
Let  CTS  dealer/consultants  tell  you  how  to  install  it  in  an 
ideal  enclosure.  You’ll  know  why  many  famous  manufac¬ 
turers  use  CTS  speakers  in  their  brand-name  products! 
Write,  send  coupon  or  circle  reader  service  number  for 
our  catalog  on  speakers  for  home,  musical  instruments, 
auto  and  other  uses.  Then  visit  your  CTS  dealer  and  hear 
them: 

The  ones 

CTS  of 


CTS  of  Paducah,  Inc. 

1565  North  8th  St. 

Paducah,  Kentucky  42001 
Please  send  me  your  latest  catalog. 

NAME _ _ _ _ 

ADDRESS _ _ 

CITY  _ . _ 

STATE   ZIP 
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for  fast, 
non-shorting  access 


to  all  leads  on  dual-in-line 
1C  packages 

No  more  shorting  across 
DIP  leads...  just  quickly 
clip  on  an  1C  TEST  CLIP 
to  bring  DIP  leads  out  for 
safe  attachment  of  scope 
probes  and  other  leads, 
ideal  for  signal  input,  trac¬ 
ing,  troubleshooting,  etc. 
Patented  precision,  "con¬ 
tact  comb"  design  guar¬ 
antees  no  shorting  be¬ 


Model 

Row-To- 
Row  Dim. 

Part 

Number 

Price 

TC-8 

.3  IN. 

923695 

$7.35 

TC-14 

.3  IN. 

923698 

4.50 

TC-16 

.3  IN. 

923700 

4.75 

TC-16  LSI 

.6/. 6  IN. 

923702 

8.95 

TC-18 

.3  IN. 

923703 

10.00 

TC-20 

.3  IN. 

923704 

11.55 

TC-22 

.4  IN. 

923705 

11.55 

TC-24 

.5/.6IN. 

923714 

13.85 

TC-28 

.5/. 6  IN. 

923718 

15.25 

TC-36 

.5/.6IN. 

923720 

19.95 

TC-40 

.5/. 6  IN. 

923722 

21.00 

tween  DIP  leads.  Probes 
can  hang  "no-hands"  free 
on  Test  Clip  terminals  in 
card  racks  (unique  —  see 
photo}.  Engineered  Me¬ 
chanical  clamping  plus 
gold-plated  phosphor 
bronze  terminals  provide 
superior  electrical  con¬ 
tact.  Also  unequaled  as  a 
DIP  removal  tool. 


We  honor  M.C.  and  B.A.C.  charges. 
Add  sales  tax  on  OH  and  CA  orders. 
(F.O.B.  Painesville  on  company  P.O.'s.) 
Dealer  inquiries  invited 


Add— ► 
fees  from 
this  chart. 


SHIPPING/HANDUNG! 

C.O.D. 

Up  to  $10.00 

91.00 

$  .70 

910.01  to  $25.00 

1.50 

.60 

25.01  to  50.00 

2.00 

.90 

AH  products  guaranteed  to  meet  or  exceed  published  specifications 

AP  PRODUCTS  INCORPORATED 

Box  1 10-H  •  Painesville,  OH  44077*  216/354-2101 
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SBE 

gives  you 
the 
Digital 
1-1  in 
personal 
communi¬ 
cations! 


Digital  logic  will  certainly  be  the  “brain”  for  future  Citizens  Band 
transceivers  and  scanners.  But  SBE  gives  you  the  digital  knockout 
punch  in  these  product  lines  right  now — is  the  only  manufacturer 
offering  a  no-crystal  scanner  monitor  receiver  and  a  superlative  CB 
transceiver — both  digitally  synthesized. 


OPTISCAN 

And  in  this  comer,  Optiscan!  The 
non-pareil — the  SBE  digital  sensa¬ 
tion!  An  all  band  winner:  30-50, 
150-170,  450-470,  490-510  MHz. 

Optiscan  is  the  only  crystal-less 
monitor  that  scans  any  station  in 
the  nation  by  optically  reading  a 
pre-programmed,  permanent  memory  card.  Of  course  it  has  lockout 
switches  and  provisions  for  Auto./Man.  scan. 

This  is  the  only  championship  contender  with  NO  cumbersome  pro¬ 
gram  switches  or  gadgetry.  You  can  make  a  10  channel  program 
change  while  driving  in  your  car  and  still  keep  your  eyes  on  the  road. 
Merely  slide  in  a  proper  pre-programmed  card.  Carry  cards  pro¬ 
grammed  for  police,  fire,  marine,  other  “action"  channels  wherever 
you  drive.  And  only  the  SBE  Optiscan  has  both  115  volt  AC  and  12 
volt  DC  supply  built  in. 


FORMULA  P 


Now,  in  the  black  and  silver 
trunks — SBE’s  digital  CB  trans¬ 
ceiver  phenom,  Formula  D.  This 
unbeaten  heavyweight  has  a 
great  receiver  that  can  take  it,  a 

transmitter  that  can  really  dish  it  out,  with  decisive  wins  over  all  CB 
challengers.  Real  class  too,  with  23  digitally  synthesized  AM  chan¬ 
nels.  Powerful — 6  watts  in,  4  watts  out  and  AM  modulation  clout. 
Everything  a  champ  needs:  Audio  tone  control — Local/DX  switch 
(stops  overload  from  strong  signals) — Clarifier — Automatic  noise  lim¬ 
iter  with  switch — PA/Loud  hailer  provisions — Monitor  meter  for 
Power  out/Received  signal  strength — Dynamic  mic.  w/coil  cord/plug. 
A  two-fisted  slugger  with  positive  or  negative  ground,  12VDC.  You’re  a 
sure  winner  with  SBE’s  digital  1-2! 

Send  for  complete  information  on  this  outstanding  equipment 


ISBEI 

LINEAR  SYSTEMS,  INC.® 


220  Airport  Blvd.,  Watsonville,  CA  95076 


INTERNATIONAL  OFFICES 

E.S.  GOULD 
MARKETING  CO..  LTD. 

1 09  Montes  da  Liesse, 
Montreal.  Quebec, 

Canada  H4T  i  S9 

LINEAR  SYSTEMS.  S.A. 

5  Rue  do  Alpes. 

P.O.  Box  163, 

1211  Geneva  1, 

Switzerland. 
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IN-CIRCUIT  TRANSISTOR  TESTER 

TROUBLESHOOTER  \ _ 

VOM  , 


COMPU-TRAINER 


NTS/HEATH 

GR2000 

Digital 

Solid-State 

Color  TV 

315  sq.  in. 

Picture 


(Simulated  TV  Reception) 


\ 

SOLID-STATE  ! 
OSCILLOSCOPE 

1  *  .ss 

ELECTRO-LAB 


As  an  NTS  student  you’ll  acquire  the  know-how  that 
comes  with  first-hand  training  on  NTS  professional 
equipment.  Equipment  you’ll  build  and  keep.  Our 
courses  include  equipment  like  the  NTS/Heath 
Digital  GR-2000  Solid  State  color  TV  with  first-ever 
features  like  silent  varactor  diode  tuning;  digital 
channel  selection,  (with  optional  digital  clock),  and 
big  315  sq.  in.  ultra-rectangular  screen. 

Also  pictured  above  are  other  units  —  5"  solid  state 
oscilloscope,  vector  monitor  scope,  solid-state  ster¬ 
eo  AM-FM  receiver  with  twin  speakers,  digital  multi¬ 
meter,  and  more.  It’s  the  kind  of  better  equipment 
that  gets  you  better  equipped  for  the  electronics 
industry. 


This  electronic  gear  is  not  only  designed  for  train¬ 
ing;  it’s  field-type  —  like  you’ll  meet  on  the  job,  or 
when  you’re  making  servi.ce  calls.  And  with  NTS 
easy-to-read,  profusely  illustrated  lessons  you  learn 
the  theory  behind  these  tools  of  the  trade. 

Choose  from  12  NTS  courses  covering  a  wide  range 
of  fields  in  electronics,  each  complete  with  equip¬ 
ment,  lessons,  and  manuals  to  make  your  training 
more  practical  and  interesting. 

Compare  our  training;  compare  our  lower  tuition. 

We  employ  no  salesmen,  pay  no  commissions.  You 
receive  all  home-study  information  by  mail  only. 
All  Kits,  lessons,  and  experiments  are  described  in 
full  color.  Most  liberal  refund  policy  and  cancella- 
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HIGH  FIDELITY 
SPEAKERS 


SOLID-STATE  STEREO 
AM/FM/MULTIPLEX 
RECEIVER 


COLOR  BAR/DOT 
GENERATOR  / 


AM/FM/SW  PORTABLE 
SOLID-STATE  RECEIVER 


74  sq.  in. 
Solid-State 
B&W  TV 


VECTOR  MONITOR 
SCOPE 


SIGNAL 

GENERATOR 


DIGITAL  \ 
MULTIMETER 


SOLID-STATE  2-METER  FM 
TRANSCEIVER  &  POWER  SUPPLY 


SOLID-STATE 
POCKET  RADIO 


S'  &  •  Q: 

Q.J 

.•e. 

[:$?1 

9  s. 

t  I  j 

tion  privileges  spelled  out.  Make  your  own  com¬ 
parisons,  your  own  decision.  Mail  card  today,  or 
clip  coupon  if  card  is  missing. 

NO  OBLIGATION.  NO  SALESMAN  WILL  CALL 

APPROVED  FOR  VETERAN  TRAINING 

Get  facts  on  new  2-year  extension 


TECHNICAL-TRADE  TRAINING  SINCE  1905 


Resident  and  Home-Study  Schools 
4000  So.  Figueroa  St.,  Los  Angeles,  Calif.  90037 


i 

i 

i 

i 

i 


NATIONAL  TECHNICAL  SCHOOLS  Dept.  205-1  1  5 

4000  South  Figueroa  St.,  Los  Angeles,  Calif.  90037 
Please  send  FREE  Color  Catalog  and  Sample  Lesson. 

NO  OBLIGATION.  NO  SALESMAN  WILL  CALL. 

B  Color  TV  Servicing  □  Electronics  Technology 

B  &  W  TV  and  Radio  Servicing  □  Computer  Electronics 
□  Electronic  Communications  □  Basic  Electronics 

□  FCC  License  Course 


Audio  Electronics  Servicing 


NAME. 


_AGE. 


ADDRESS. 


.APT  #. 


.STATE. 


CITY _ 

Please  fill  in  Zip  Code  for  fast  service _ - 

□  Check  if  interested  in  G.l.  Bill  information. 

□  Check  if  interested  ONLY  In  classroom  training  in  Los  Angeles. 
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It’s  a  lightweight  13  pounds  in  your  hand  and  a  heavyweight 
performance  wideband  scope  with  a  35  nanosecond  rise  time  on 
your  bench  or  jobsite.  Whether  you’re  servicing  or  designing 
industrial  equipment  or  TV,  there’s  the  right  sweep  speed  and  *  showi 

sync  for  easiest  operation.  If  you  know  our  Model  1460,  the  caaSdnp 

leader  in  wideband  5"  CRT  scopes,  you  know  our  new  3" 

Model  1431  which  gives  you  the  same  high  performance  in 
one  third  the  size.  (Only  43/4''Hx77/8''Wx127/8"L}  ^ 

Servicing,  production,  inspection,  quality  control  and  lab 
applications  are  all  easier  with  this  versatile  all  solid-state 
instrument.  Triggering  is  accomplished  with  only  0.5V 
peak-to-peak.  Ten  millivolts  per  division  sensitivity,  0.5 
usee /cm  to  0.5  sec /cm  automatic  and  triggered  sweep  in 
19  calibrated  ranges,  and  external  trigger  input  are  just  a 
few  of  the  reasons  you’ll  like  it. 

If  you  have  been  waiting  to  buy  a  portable  scope  until  you  could  get  all  the 
features  you’ll  ever  need  at  a  price  you  want  to  pay,  you’ve  been  waiting  for 
Model  1 431 .  Contact  your  distributor  or  write  Dynascan  Corporation. 


r  Shown  with  optional 
carrying  cover 
and  probe  pouch. 
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1  DYNASCAN 

1801  W.  Belle  Plaine  Ave. 

Chicago.  IL  60613  •  (312)  327-7270 
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EXCLUSIVE! 


Popular  Electronics* 
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tested! 


Features  compact  size ,  simplified  construction, 
built ’in  TTY  interface,  and  low  cost. 


\  ARGE-SCALE  integration  (LSI) 
has  provided  many  useful 
1C  chips  for  the  hobbyist  One  of 
the  latest  LSI  devices  is  the  micro¬ 
processor  unit  ( MPU),  which  has 
made  it  possible  to  build  micro¬ 
computers  that  are  fairly  easy  to 
assemble  at  moderate  cost  The 
most  popular  MPU’ s  are  tee  800B 
and  8080  due  to  their  reasonable 
cost  and  wide  availability  in  com¬ 
puter  kits. 

However,  many  knowledgeable 
hobbyists  have  been  looking  fora 
microcomputer  built  around  one 
of  a  number  of  other  MPU’s  avail¬ 
able  (just  as  some  peopfe  would 
like  to  try  a  diesel  or  steam  engine 
to  replace  tee  gasoline  motor). 
Most  of  these  readers  have  told  us 
they  were  interested  in  the  Mo¬ 
torola  M6800  MPU  (for  one  rea¬ 
son  or  another).  Many  also  felt  that 
the  price  of  a  microcomputer  was 
stili  too  high.  POPULAR  ELEC¬ 
TRONICS  is  therefore  p/eased  to 
introduce  tee  first  microcomputer 
using  the  6 800  MPU  in  a  design 
that  substantially  reduces  cost . 


THE  Altair  680  is  a  complete  mi¬ 
crocomputer  built  around  the 
6800  MPU  available  from  Motorola 
and  American  Micro-Systems,  Inc. 
Measuring  a  very  compact  11  1/16"W 
x  11  1  /1 x  4  1 1/1 6"H  (28.1  x  28.1  x 
1 1 .9  cm),  the  680  is  less  than  one-third 
the  size  of  the  Altair  8800,  Although 
both  computers  have  MPU's  with  the 
same  memory  capacity,  the  680  s 
smaller  enclosure  makes  internal  ex¬ 
pandability  significantly  less.  How¬ 
ever,  it  is  more  than  adequate  for  most 
applications.  More  importantly,  the 
680  costs  less  than  half  the  price  of  the 
8800  when  the  two  machines  are  con¬ 
figured  similarly  in  a  minimum  system 

$ 


Other  attributes  of  the  new  compu¬ 
ter  include  ease  of  assembly  (only  one 
large  pc  board) ,  built-in  TTY  interface, 
and  high  speed  (4-ps  minimum  cycle 
time).  The  last  is  some  10  to  50  times 
faster  than  earlier  small  computers 
built  around  theSQOB  MPU  but  half  the 
speed  of  the  8800, 

Another  meaningful  consideration 
in  a  680Q-MPU  computer  design  is  the 
raft  of  instructional  material  readily 
available  from  Motorola  Semiconduc¬ 
tor  Products,  inc.,  including  the 
‘M6800  Microprocessor  Program¬ 
ming  Manual/1  Too,  the  6800  is  TTL 
compatible  and  uses  just  one  5-volt 
power  supply. 
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Basic  System  Philosophy,  The 

basic  MPU,  memory,  I/O  (input/ 
output),  and  power-supply  circuits 
in  the  Altair  680  are  located  on  a 
single  printed  circuit  board.  The  addi¬ 
tion  of  a  compact  power  transformer 
makes  this  assembly  a  complete  com¬ 
puter  system.  (Front-panel  switch 
programming  can  be  used,  but  in  the 
absence  of  this  assembly,  PROM  s  or 
ROM's  must  be  installed  for  pro¬ 
gramming.) 

The  front-panel  assembly  contains 
all  the  logic  needed  to  reset,  halt,  or 
start  the  processor.  Also,  any  memory 
cell  can  be  read  or  written  into  from 
the  front  panel  via  16  address  and 
eight  data  switches.  Mounted  on  the 
front-panel  circuit  board  is  a  100- 
contact  edge  connector  that  permits 
the  main  MPU  board  to  plug  direct¬ 
ly  into  the  front  panel,  thus  eliminat¬ 
ing  the  need  for  a  wiring  harness, 
(In  systems  that  do  not  use  the  front- 
panel  assembly,  the  MPU  board  au¬ 
tomatically  starts  running  at  an  ad¬ 
dress  specified  by  either  a  PROM  or  a 
hard -wired  patch.)  The  front  panel 
contains  27  LED  s  that  indicate  the 
state  of  each  switch.  As  a  safety  mea¬ 
sure,  the  power  switch  is  located  on 


the  back  of  the  cabinet  to  obviate  the 
possibility  of  its  being  accidentally 
operated  during  programming. 

The  basic  computer  contains  1024 
bytes  of  memory  and  has  provisions 
for  an  additional  1024  bytes  of  PROM 
or  ROM  memory.  An  I/O  channel  and 
interface  are  also  included  in  the  basic 
system.  The  I/O  channel  can  be  con¬ 
figured  to  interface  RS-232  or  a  20- m A 
or  60-mA  TTY  loop.  This  means  that 
anyone  who  can  obtain  an  old  five- 
level  Baudot-type  Teletype — such  as 
the  MOD-15,  MOD-19,  etc.— can  use  it 
as  a  computer  terminal.  (Many  such 
Teletypes  are  available  for  less  than 
$100  and  frequently  for  as  little  as  $25 
nationwide.) 

The  Altair  680  can  be  built  with 
either  a  full-programmability  or  a 
■'turn-key1'  front  panel.  The  latter  elim¬ 
inates  all  controls  except  restarting 
the  processor.  There  are  a  number  of 
applications  where  this  is  desirable  to 
eliminate  the  possibility  of  having  an 
operator  affect  the  contents  of  the 
memory  or  the  computing  cycle.  An 
example  might  be  in  a  sophisticated 
intruder-detection  system  where  the 
only  control  provided  for  the  operator 
is  essentially  on/off. 


Software.  The  software  associated 
with  the  6800  MPU  includes  an  editor, 
PROM  monitor,  and  assembler,  as 
contrasted  to  the  editor,  assembler, 
monitor  and  basic  for  the  Altair  8800 
computer. 

System  Details.  The  Altair  680 
computer  is  composed  of  five  sec¬ 
tions:  MPU  and  clock,  memory,  con¬ 
trol  and  i  nd  ication,  I/O  port,  and  power 
supply, 

MPU  and  Clock .  As  mentioned  ear¬ 
lier,  the  MPU  and  clock  are  the  new 
6800  LSI  chip.  Its  basic  internal  ar¬ 
rangement  is  shown  in  Fig.  1,  The 
main  elements  are  instruction  decode 
and  control,  instruction  register,  data 
and  address  registers  and  buffers, 
16-bit  index  register,  16-bit  program 
counter,  16-bit  stack  pointer,  two  8-bit 
accumulators,  condition  code  regis¬ 
ter,  and  ALU  (arithmetic  logic  unit). 

The  timing  and  control  inputs  and 
outputs  for  the  6800  chip  are: 

Phase  1  and  phase  2  clock 
(q>1,cp2) — a  nonoverlapping  500- kHz 
clock  at  Vri„ 

Address  bus  A0  through  A15 — 16 
high  active  outputs  that  determine 
address  or  I/O  sections  to  use. 
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POPULAR  ELECTRONICS 


DISPLAY  PARTS  LIST 

C1,C4— 0.33-pF,  12- V  disc  ceramic 
capacitor 

C2,C3 — 0.47-pF,  12- V  disc  ceramic 
capacitor 

DAOOto  DA  15,  DDOOto  DD07,  and  DS1 
to  DS3 — RL21  light-emitting  diode 
ICA,ICB,ICC,ICD,ICI — 74LS05 
ICE*ICF,ICG,1CH — 4449 
ICJ — 74L00 
ICK,ICL — 26L123 
Following  resistors  are  Vi-watt,  5%: 

R1  to  R16.R20  to  R27 — 1500  ohms 
R17  to  R19— 20,000  ohms 
R28  to  R30,R33  to  R37— 4700  ohms 
R31  to  R38 — 1000  ohms 
R39,R40— 10,000  ohms 
SCI  to  SC  12 — 0.1-pF,  12- V  disc  ceramic 
capacitor 

SA00  to  SA15,SD00  to  SD07,S24— Spdt 
toggle  switch 

S26,S27 — Spdt  momentary  toggle  switch 
Misc. — 100-contact  edge  connector 


Almost  entire  compute r  is  assembled  on  a  single  large  pc  board 
(left).  Board  at  right  is  for  front  panel .  Boards  plug  together. 


Data  bus  DO  through  D7 — eight  high 
active  bidirectional  lines  for  transfer 
to  and  from  memory  and  peripherals. 

Halt  signal  (HLT) — low  active  input 
that  ceases  activity  in  the  computer. 

Read/write  signal  (R/W) — in  the  high 
state,  signals  the  memory  and 
peripherals  that  the  MPU  is  in  the  read 
condition;  in  the  lowstate,  signalsthat 
the  MPU  is  in  the  write  condition. 

Valid  memory  address  (VMA) 
— signals  external  devices  (mem¬ 
ory  and  I/O)  that  the  MPU  has  a  valid 
address  on  the  memory  bus. 

Data  bus  enable  (DBE) — enablesthe 
bus  drivers. 

Bus  available  (BA) — indicates  ma¬ 
chine  has  stopped  and  address  bus  is 
available. 


Reset  (RES) — resets  and  starts  the 
MPU  from  a  power-off  condition.  A 
positive-going  edge  on  this  input  tells 
the  MPU  to  begin  the  restart  se¬ 
quence. 

Interrupt  request  (IRQ) — when  low, 
tells  the  MPU  to  start  an  interrupt  se¬ 
quence  (save  the  registers  on  the 
stack,  set  interrupt  mask  bit  high  so  no 
other  interrupts  can  occur,  and  vector 
to  the  interrupt  address).  This  type  of 
interrupt  can  only  occur  if  the  inter¬ 
rupt  mask  bit  in  the  condition  code 
register  is  low.  __ 

Nonmaskable  interrupt  (NMI)  — 


essentially  the  same  as  the  IRQ,  ex¬ 
cept  it  is  not  dependent  on  the  condi¬ 
tion  code  register. 

The  clock  is  a  2-MHz  crystal-con¬ 
trolled  oscillator  that  uses  a  pair  of  in¬ 
verters  that  drive  flip-flops  to  form  a 
500-kHz,  two-phase  clock  that  is  dis¬ 
tributed  to  the  MPU,  memory,  and  I/O 
sections  in  the  computer  via  inverters 
and  buffers. 

Memory.  The  memory  system  con¬ 
sists  of  1 024  words  of  8-bit-wide  RAM, 
using  2102-type  1024  x  1-bit  devices, 
and  up  to  1024  words  of  PROM,  using 
ultraviolet-erasable  1702  devices.  The 
basic  arrangement  is  shown  in  Fig.  2. 
The  low-order  address  bits  are  fed  to 
both  the  RAM’s  and  PROM’s. 

Front  Panel.  The  front  panel  assem¬ 
bly  contains  the  run/halt  switch,  with 
a  LED  for  each  switch  position;  a  reset 
switch  with  no  LED  indicator;  and  the 
ac  power  on  LED  indicator  (Fig.  3).  The 
16  address  switches  and  eight  data 
switches  each  have  their  own  LED  in¬ 
dicator. 

The  deposit,  reset,  data,  and 
address  switches  are  enabled  only 
when  the  run/halt  switch  is  in  the  halt 
position,  at  which  time,  a  retriggerable 
one-shot  multivibrator  drives  the  halt 
input  of  the  MPU  low.  This,  in  turn, 
drives  the  bus-available  (BA)  signal 
high  and  also  conditions  the  other 
switches.  To  view  the  data  in  any 
memory  location,  the  run/halt  switch 
must  be  placed  in  the  halt  position 
and  the  address  switches  set  to  the 
required  address.  The  data  at  that 
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do  gt  no-rtf' 
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Fig.  2.  There  are  eight  RAM's  (RAM  0  through  RAM  7)  and  four  PROM's 
(PROM  0  through  PROM  3)  in  the  computer's  memory  system. 
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ALTAIR  COMPUTER  COMPARISON  CHART 

Features 

Altair  680 

Altair  8800 

Maximum  word  size 

24  bits  (byte  oriented) 

24  bits  (byte  oriented) 

Arithmetic  unit 

8-bit  parallel 

8-bit  parallel 

Minimum  cycle  time 

4  ps 

2  ps 

Program  instructions 

72 

“75  ~ 

Maximum  memory  size 

65k  bytes 

65k  bytes 

Internal  expandability 

5  interface  cards 

250  interface  cards 

Interrupt 

3  levels 

8  levels 

MPU 

6800  (Motorola,  AMI) 

8080  (Intel,  Tl) 

Approximate  system  cost 
(Ik  memory,  I/O,  case,  P/S) 

$300 

$600 

Miscellaneous 

Fewer  parts 

2  printed  circuit  boards 

Smaller  size 

Built-in  TTY  interface 

Minimum  of  4  pc  boards 

MAIN  BOARD  PARTS  LIST 

BD1 — Bridge  rectifier  (VJ048) 

Cl — 3300-|iF,  50- V  electrolytic  capacitor 
C2,C3 — 100-pF,  50-V  electrolytic 

capacitor 

C4  to  C9 — 0.33-pF,  50-V  disc  ceramic 
capacitor 

Cl 0,03 — 0. 1-pF,  16- V  disc  capacitor 
01,02 — 0.33-pF,  16-V  disc  capacitor 
04 — 0.01 -pF,  16-V  disc  capacitor 
05 — 1-pF,  50-V  electrolytic  capacitor 
D1,D2,D7  to  D12 — 1N4004  diode 
D3  to  D6 — 1N4739A,  9.1-V  zener  diode 
FI — 1-A,  250- V  ac,  3-AG  fuse 
ICA— 7404 
ICB— 7473 

ICC,  ICUU— 7408 

ICD, ICE, ICS— 4449 
ICF,ICG— 74LS01 
ICH,ICJ,ICK,ICL,ICM,ICN,ICP, 

ICR— 2102 

ICT,ICU,1CGG,ICHH,ICPP, 

ICRR — 74L30 


ICV — 74L00 

ICW — 74L74 

ICX, ICY, 1CTT— 4050 

ICZ,ICAA,ICBB,1CCC — 1702 

ICDDJCFF — 74L04 

ICEE,1CMM — 74LI0 

1CJJ— 6800 

1CKK,1CLL,ICSS — 74LS05 
ICNN — 74LS27 
Q1,Q3,Q4— T1S98 
Q2 — EN3907 

Except  where  noted,  following  resistors 
are  Id-watt,  5%: 

R1,R2 — 33  ohms,  2-watt,  5% 
R3,R4.R5,R7— 100  ohms 
R6 — 130  ohms,  1-watt,  5% 

R8,RI  1 — 800  ohms 
R9— 220  ohms,  1-watt,  5% 

R10,R28  to  R5 1—7500  ohms 
R12,R15,RI6,R17 — 1000  ohms 
R13 — 470  ohms 
R14,R20,R2 1—390  ohms 
R18,R19— 330  ohms 
R22— 33,000  ohms 
R23,R24,R25,R60— 10,000  ohms 


R26,R27,R56,R57,R58,R59 — not  used 
R52  to  R55— 3000  ohms 
SP1 — Spdt  toggle  switch 
T1 — 5-volt,  1.2-A  transformer 
VR1 — 7805  regulator 
XTAL — 2-MHz  crystal 
Misc. — Fuse  holder  (Buss  HKP-CC,  line 
cord,  fan  (1MC  3%"),  I/O  socket 
(DB-255),  sockets  (14-pin,  22;  1 6-pin,  20; 
24-pin,  4;  40-pin,  I),  case  optional). 
Note — The  following  are  available  from 
MITS,  6328  Linn,  N.E.,  Albuquerque, 
NM  87108:  complete  kit  (all  parts) 
#680F  at  $293;  complete  kit  except  for 
front  panel  board  #680T  at  $240;  kit 
#680MPU,  including  pc  board,  6800 
MPU,  Ik  memory,  and  all  main  board 
components  except  power  supply  at 
$180;  front  panel  and  MPU  pc  boards 
#680PC  at  $48;  I/O  socket  kit  at  $29;  fan 
kit  at  $16;  256  x  8-bit  PROM  kit  at  $42; 
construction  information  package  is 
free,  with  self-addressed  stamped  9"  x 
12"  envelope. 


memory  address  location  will  then 
appear  as  lighted  and  unlighted  LED’s 
in  the  data  display. 

To  change  data  in  a  location,  the 
desired  data  is  written  via  the  data 
switches  and  entered  by  operating  the 
deposit  switch.  This  triggers  a  one- 
shot  multivibrator,  enabling  the  data 
information  to  the  data  bus  and  caus¬ 
ing  the  R/W  signal  to  go  low.  Since  the 
address  bus  is  already  connected  to 
the  switches  by  being  in  the  halt  state, 
the  write  pulse  causes  the  data  to  be 
written  into  the  selected  RAM  address. 

When  the  reset  switch  is  operated, 
the  CPU  resets.  This,  in  turn,  initiates  a 
restart  sequence.  That  is,  the  address 
bus  is  pulled  to  the  high  state  and 
causes  the  hard-wired  data  in  the 
board  jumpers  to  be  used  as  the  re¬ 
start  address. 

Access  to  the  I/O  port  is  gained  by 
addressing  location  17577  (in  octal).  A 
sequence  of  events  then  occurs  that 
POPULAR  ELECTRONICS 
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Fig .  8.  Front  panel 
contains  address 
and  data  switches  AO 
through  A15  and 
DO  through  D7 ,  reset 
switch ,  and  LED 
indicators. 


causes  an  output  to  the  built-in  TTY 
output  jack  and  at  the  Teletype  itself. 

Power  Supply.  The  main  5-volt  line 
is  generated  within  the  computer  by  a 
conventional  bridge  rectifier,  filter 
capacitor,  and  1C  regulator  circuit.  A 
32-volt  winding  on  the  transformer  is 
used  to  generate  the  unregulated  ±16 
volts  required  for  the  TTY  interface 
system,  while  a  -16-volt  line  is  fed  to 


four  zener-diode-regulated  outputs  to 
provide  four  9-volt  lines  for  the 
PROM’s. 

Construction.  The  actual-size  etch¬ 
ing  and  drilling  guides  for  the  compu¬ 
ter  boards  are  larger  than  our  page 
size.  Rather  than  reducing  or  cutting 
them  up  to  fit  our  pages,  a  free  con¬ 
struction  package  is  available.  If  you 


wish  to  obtain  a  construction  informa¬ 
tion  package,  simply  send  a  self- 
addressed  stamped  9"  x  12"  envelope 
to  the  address  given  at  the  end  of  the 
Parts  List. 

The  construction  package  contains 
full-size  schematics,  full-size  etching 
and  drilling  guides,  component- 
placement  diagrams,  and  front-panel 
layout.  <$> 


CRAMER  ELECTRONICS  ENTERS  OEM  COMPUTER  KIT  MARKET 


THE  major  reason  for  the  tremen¬ 
dous  success  of  the  various 
computer  kits  on  the  market  is  that 
they  save  considerable  time.  One 
doesn’t  have  to  hunt  down  the  MPU’s, 
memories,  etc.,  that  must  be  accumu¬ 
lated  before  embarking  on  a  home 
computer  project.  It  appears  that  OEM 
engineers  are  also  spending  consid¬ 
erable  time  in  hunting  down  computer 
parts.  Cramer  Electronics,  one  of  the 
leading  U.S.  electronic  parts  dis¬ 
tributors,  has  decided  to  enter  the 
computer  kit  business,  with  emphasis 
on  the  OEM  market. 

Cramer  is  starting  with  three  kits, 
separately  based  on  the  Intel  8080, 
Motorola  6800,  and  Texas  Instruments 
TMS8080  MPU’s.  Each  of  the  kits 


shares  a  common  $495  price  tag. 

You  get  a  lot  for  $495;  complete 
color-coded  schematic  diagram;  RAM 
with  1024  (8-bit)  bytes,  expandable  to 
65  k  bytes;  erasable  PROM  with  1024 
(8-bit)  bytes;  support  circuitry,  includ¬ 
ing  clock,  complete  buffering,  control 
and  synchronization  logic,  interrupts, 
DMA  controls;  etc.  The  PROM  gives 
you  a  program  to  run  at  the  outset. 
There  are  at  least  four  8-bit-wide  input 
and  output  ports,  with  expandability 
to  512  ports,  decoding  for  16  of  which 
is  included. 

The  PROM  contains  a  system 
monitor  to  permit  the  computer  to  be 
used  as  soon  as  it  is  assembled.  Pro¬ 
grams  can  be  entered,  modified,  ex¬ 
amined,  and  executed  under  switch 


control  or  by  typed-in  commands.  A 
cassette  program,  included  with  the 
kit,  can  be  used  to  debug  the  compu¬ 
ter.  Finally,  a  complete  user  manual 
gives  hints  on  programming  and  how 
to  expand  the  computer. 

All  together,  there  are  about  190 
parts  in  each  kit,  adding  up  to  a  total 
catalog  value  of  some  $700.  Software 
is  included  in  the  kits  to  help  in  pro¬ 
gramming  via  front-panel  switches 
and  LED’s,  cassette  tape,  Teletypewri¬ 
ter,  or  any  RS-232-compatible  termi¬ 
nal.  Not  supplied  are  printed  circuit 
boards,  power  supply,  and  cabinet. 

For  more  information  about  the  new 
computer  kits,  write  to:  Cramer  Elec¬ 
tronics,  Inc.,  65  Wells  Ave.,  Newton, 
MA  021 59.  <§> 


(you  dcn*t  have  to  buy  a  new  car  tc  get  an  electronic  ignition.) 


Most  of  you  know  the  evaluation  of  automotive  electrical  sys¬ 
tems  ...  an  evaluation  characterized  only  occasionally  by 
efficiency  and  performance.  I  know  that,  and  that’s  why  I  use 
the  Delta  Mark  Ten  B  CDI  on  all  my  cars,  new  and  old.  And 
believe  me,  you  don’t  have  to  have  a  new  car  to  appreciate 
the  best  electronic  ignition  available  today.  Study  these  fea¬ 
tures  and  you’ll  know  what  I  mean. 

1.  Mark  Ten  and  Mark  Ten  B  Capacitive  Discharge  Ignition 
Systems  are  manufactured  by  Delta  Products,  Inc.,  a  company 
with  a  conscience,  and  with  a  proven  record  of  reliability  both 
in  product  and  in  customer  relations. 

2.  The  Mark  Ten  CDl's  really  do  save  money  by  eliminating 
the  need  for  2  out  of  3  tune-ups.  Figure  it  out  for  yourself.  The 
first  tune-up  or  two  saved  pays  for  the  unit,  the  rest  is  money 
in  your  pocket.  No  bunk! 

3.  Because  the  Mark  Ten  CDl's  keep 
your  car  in  better  tune,  you  actually 
can  save  on  expensive  gasoline. 

4.  With  a  Mark  Ten,  spark  plugs  stay 
clean  and  last  longer .  .  ,  fouling  is 
virtually  eliminated. 

No  matter  what  kind  of  car  you  drive,  it  too  can  use  a  Delta 
quality  lift. 


I  want  to  know  more  about  Mark  Ten  B  CDl's.  Send  me  complete 
no-nonsense  information  on  how  they  can  improve  the  performance 
of  my  car. 

Name _ 

Address _ 

City _ State _ 2i  p. - 

DELTA  PRODUCTS,  INC. 

P.O.  Box  1147,  Dept.  PE,  Grand  Junction,  Colo.  81501 
303-242-9000 


Mark  Ten  B,  Standard  Mark  Ten, 

assembled  .  .  $64.95  ppd  assembled  S49.95  ppd 

Mark  Ten  B,  kit  .  S49.95  ppd  Deltakit©  .  .  S34.95  ppd 
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At  bottom  right  hi 
photo  is  RCA's 
Video  Disc  player. 
Engineer  is  holding 
typical  12” 

Video  Disc, 


HERE  COME  THE 

HOME  VIDEO  DISCS 


How  the  three  leading  video  disc  systems  produce  sight 
and  sound  from  a  disc  resembling  the  familiar  LP  record 

BY  KEN  WINSLOW 


FTER  several  false  starts  with 
magnetic  tape  and  optical  film 
and  expensive  equipment,  a  practical 
home-entertainment  video  playback 
system  that  can  be  used  with  any  TV 
receiver  is  on  the  horizon.  RCA,  AEG 

as 


Telefunken,  British  Decca,  Zenith 
Radio,  N.V.  Philips,  MCA.  Thomson 
CSF,  and  others  have  developed 
video  disc  systems,  that  resemble  and 
can  be  played  like  an  audio  disc  More 
important,  the  decks  and  program 


material  are  relatively  inexpensive 
compared  to  tape  and  optical  film  sys¬ 
tems. 

If  the  developers  have  their  way,  we 
will  no  longer  be  tied  to  network  and 
local  station  programming.  Soon, 
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Disc 


Air-cushion 


Elastic  deformation  ofTeldec  video 
disc  with  pressure  pickup . 


we’ll  be  able  to  make  our  own  choices 
of  prerecorded  video  disc  color  TV 
programs.  In  fact,  West  Germans  can 
now  buy  a  video  disc  player  from  a 
local  retailer.  They  can  also  choose 
from  an  initial  selection  of  200  video 
disc  programs. 

By  the  end  of  1976,  it  appears  that 
there  will  be  two  incompatible  sys¬ 
tems  (produced  by  RCA  and  Phil- 
ips/MCA)  in  competition  for  the  U.S. 
consumer  dollar.  There  is  also  the 
possibility  that  other  systems,  such  as 
West  Germany’s  Teldec  system,  will 
join  the  battle. 

The  Video  Discs.  Similar  in  physical 
appearance  to  and  played  in  essen¬ 
tially  the  same  manner  as  the  12"  LP 
audio  record,  the  video  disc  will  offer 
just  about  every  form  of  entertainment 
imaginable — from  motion  pictures  to 
plays  to  opera  and  even  informational 
and  educational  programs.  Some 
manufacturers  are  busily  trying  to  ob¬ 
tain  the  rights  to  current-run  motion 
pictures.  One  manufacturer  (Phil- 
ips/MCA)  plans  to  provide  text- 
illustrations  and  print — materials  that 
permit  the  user  to  scan  or  read  single 
pages  forward,  backward,  or  at  ran¬ 
dom  simply  by  pressing  a  pushbutton 
switch. 

Although  a  video  disc  might  look 
like  an  audio  disc,  the  similarity  is  only 
superficial.  By  modern  high-fidelity 
audio  recording  standards,  the  tran¬ 
sient  flow  of  information  bits  dealt 
with  is  calculated  to  be  300,000  bits / 
second.  Consequently,  LP  records 
have  the  ability  to  accommodate 
a  density  of  about  5,000  bits/square 
millimeter.  The  result  is  that  a  33Va 
rpm  LP  disc  can  easily  accommodate 
30  to  45  minutes  of  audio  program 
signal. 

The  transient  information  flow  re¬ 
quired  to  present  a  TV  picture  today  is 
about  100  times  more  intense  than 
that  of  sound  transmission.  A  storage 
medium  with  the  information-density 
capacity  of  a  video  disc  would  have  to 
offer  100  times  more  capacity  in  the 
same  or  enlarged  surface  area  for  re¬ 
cording  the  same  length  (in  time) 
program  in  video  as  it  does  in  audio. 

An  ever-widening  variety  of  dense 
storage  and  retrieval  techniques  and 
technologies  for  use  with  a  reason¬ 
ably  sized  disc  have  been  demon¬ 
strated  since  1970.  Three  leading 
methods — from  RCA,  Teldec  (Tele- 
funken/Decca),  and  Philips/MCA — 
have  emerged  as  of  this  writing.  Be¬ 
cause  it  is  the  only  system  currently 
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available,  we  will  take  a  detailed  look 
at  Teldec’s  pioneering  work  as  an  ex¬ 
ample  of  the  problems  faced  and  as  a 
means  for  comparing  the  different 
solutions  to  the  problems.  (Teldec’s 
*TeD”  system,  a  cooperative  effort  be¬ 
tween  AEG-Telefunken  and  British 
Decca,  first  demonstrated  its  solution 
to  dense  storage  technology  with  a 
working  monochrome  system  in  June 
1970.) 

The  standard  LP  audio  disc  con¬ 
tains  250  to  350  grooves/radial  inch, 
with  information  recovery  dependent 
upon  a  side-to-side  (lateral)  stylus  ex¬ 
cursion.  Teldec  discovered  that,  by 
adopting  a  frequency-modulation  car¬ 
rier  oscillation  technique,  asinglecut- 
ting  amplitude  could  be  employed 
during  disc  mastering  to  handle  the 
full  required  frequency  range  of  the 
video  and  audio  signals  within  a  con¬ 
stant  track  width.  This  also  permitted 
the  use  of  an  up-and-down  (vertical) 


stylus  excursion  method  for  signal  in¬ 
formation  recovery.  Teldec  was  able 
to  almost  eliminate  the  guard  space 
allowance  between  the  tracks,  with 
the  result  of  raising  the  number  of 
tracks  to  3500/radial  inch.  This  gave 
the  needed  100-fold  increase  in  stor¬ 
age  capacity  from  the  same  surface 
area  used  in  audio  discs,  and  it  made 
possible  a  12"  disc. 

The  problems  of  TV's  high- 
frequency  range  and  dense  informa¬ 
tion  storage  encountered  in  making 
the  recorded  video  disc  are  similarly 
overcome  in  retrieving  the  informa¬ 
tion  from  the  disc.  The  stylus  for  an  LP 
can  easily  respond  as  mechanical 
movement  at  audio  frequencies.  How¬ 
ever,  the  mass  of  the  stylus  of  an  audio 
cartridge  is  too  great  to  permit  such 
response  at  the  much  higher  TV  fre¬ 
quencies.  Needless  to  say,  the  various 
companies  have  solved  the  problem  in 
their  own  special  ways. 


Pick-up  on  slider 


Diagram  shows  mechanical  details  ofTeldec's 
disc  drive  and  signal  pickup  system. 
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Teldec’s  “Stylus”  Player.  In  the 

Teldec  system,  the  information  is  re¬ 
corded  as  deformations  in  the  groove 
track  over  which  a  diamond  rides  and 
is  sensed  as  changes  in  pressure.  The 
stylus  tip  is  in  the  shape  of  a  sled  run¬ 
ner  with  a  gradual  radius  on  the  lead¬ 
ing  edge  (relative  to  disc  rotation) 
and  a  sharp  trailing  edge.  During 
playback,  the  leading  edge  glides 
smoothly  along  the  groove  over  the 
deformations  without  damaging 
them.  As  the  deformations  move 
under  the  stylus,  they  become  com¬ 
pressed.  The  sharp  trailing  edge  of  the 
stylus  runner  passes  over  the  com¬ 
pressed  deformations,  causing  them 
to  spring  back  to  their  original  shape. 
In  doing  so,  the  signal  on  the  stylus  is 
registered  as  a  constantly  varying 
pressure.  The  diamond  stylus  is  rigidly 
fixed  to  a  piezoceramic  element  that 
converts  pressure  variations  into  elec¬ 
trical  picture  and  sound  signals.  The 
sound,  recorded  in  the  same  fashion 
as  the  video,  is  recovered  as  pulses 
that  appear  during  the  blankirig  inter¬ 
val  between  horizontal  line  scans. 

Consisting  of  30  frames/second 
(equivalent  U.S.  standards),  Teldec’s 
color  TV  picture  is  recorded  on  the 
disc  with  each  frame  occupying  one 
full  rotation  of  the  disc.  The  disc  must 


rotate  at  1800  rpm,  which  is  readily 
accomplished  in  synchronization  with 
the  power  line  frequency.  Rather  than 
riding  on  a  conventional  turntable,  the 
disc  is  center-positioned  on  a  spindle 
and  is  supported  on  a  cushion  of  air 
above  a  stationary  platter.  Instead  of 
being  freely  guided  by  the  groove,  as 
with  an  LP,  the  video  disc’s  stylus  as¬ 
sembly  traverses  the  disc’s  surface  by 
a  simple  drum,  cable,  and  pulley  ar¬ 
rangement  run  by  the  same  motor  that 
turns  the  disc  spindle.  (The  easily 
scratched  disc  is  not  handled  by  the 
user.  An  automatic  mechanism  ex¬ 
tracts  it  from  the  protective  envelope 
and  returns  it  after  play  when  the  en¬ 
velope  is  inserted  into  the  machine  by 
the  operator.) 

The  entire  player,  with  its  electrical 
circuits,  is  about  the  size  of  a  large 
briefcase.  It  is  independent  of  the  TV 
receiver,  providing  a  modulated  r-f 
sound-and-picture  signal  on  an  un¬ 
used  channel  through  the  receiver’s 
antenna  terminals. 

As  the  system  is  currently  designed, 
Teldec’s  video  disc  has  a  playing  time 
of  10  minutes. 

P/M’s  Laser  Player.  Philips/MCA 
and  RCA  have  taken  the  video  disc 
considerably  further  than  Teldec  has 

VIDEODISC  PLAYER 


to  date  in  terms  of  playing  time.  Both 
companies  pack  greater  numbers  of 
grooves  to  each  inch  on  their  disc. 
Also,  both  have  developed  their  own 
unique  information  recovery  trans¬ 
ducer  sytems  that  are  said  to  be  less 
expensive  per  hour  of  use,  cause  less 
wear  on  the  disc,  and  have  longer 
operating  lives.  Their  discs  are  also 
designed  to  be  more  rugged  and 
easier  to  handle  than  are  Teldec’s. 

N.V.  Philips  and  MCA  initially  pur¬ 
sued  separate  development  of 
laser/optical  systems  but  have  re¬ 
cently  combined  their  efforts.  In 
March  of  this  year,  an  impressive  dem¬ 
onstration  of  the  joint  venture  was 
given.  Magnavox,  now  a  subsidiary  of 
North  American  Philips,  is  said  to  be 
planning  to  manufacture  a  U.S.  P/M 
video  disc  player  by  the  fourth  quarter 
of  1976.  The  large  entertainment  con¬ 
glomerate  of  MCA  will  be  handling 
programming  and  disc  mastering  and 
replication  for  the  U.S.  market. 

The  P/M  system  employs  a  very  pre¬ 
cisely  controlled  laser  beam  to  record 
information  on  and  recover  it  from  the 
video  disc.  In  recording,  a  laser  is  used 
to  cut  minute  oblong  depressions  that 
represent  sound,  color,  and  bright¬ 
ness  information.  About  0.7-micron 
wide,  the  depressions  vary  by  0.8  to  2.5 


Complete  Philips f 
MCA  optical  laser 
player  system  is 
shown  here  in  block 
diagram  form. 


C  .  .  ,  A  r  .  1 
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microns  in  length  and  follow  a  con¬ 
tinuous  spiral  path.  Because  of  this 
extremely  small  size  and  the  fact  that 
the  tracks  can  be  spaced  less  than  2 
microns  apart,  P/M  is  able  to  achieve 
about  12,500  tracks  per  radial  inch. 
This  is  almost  three  times  more  than  is 
possible  with  the  Teldec  approach. 

The  P/M  disc  consists  of  three  parts: 
protective  layer,  information  layer, 
and  highly  reflective  layer  of  alum¬ 
inum. 

A  laser  beam  in  the  player  is  used  as 
a  non-contact  optical  "reader”  to  re¬ 
cover  audio  and  video  information 
from  the  disc.  Light  from  a  1-mW 
helium-neon  laser  is  focused  onto  the 
video  disc  as  a  spot  1  micron  in  dia¬ 
meter.  This  is  reflected  back  from  the 
aluminum  layer  through  a  recovery 
lens  that  focuses  it  on  a  photo  detec¬ 
tor.  The  detector  converts  the  beam 
into  an  electronic  sound-and-picture 
signal.  The  spot  of  light  follows  the 
rotating  track  and  intercepts  the  de¬ 
pressions  that  contain  the  video  in¬ 
formation.  As  the  light  rides  over  each 
track  depression,  the  amount  of  light 


reflected  back  is  modulated  by  the  regularities  or  warping  and  center- 

length/depth  characteristics  of  the  hole  location  eccentricities;  and  to  ig- 

depressions.  nore  the  accumulation  of  surface  dirt 

A  number  of  different  control  and  and  scratches  on  the  protective  trans¬ 
servo  systems  perform  various  func-  parent  coating.  Since  there  is  no 

tions:  to  select  and  preserve  accurate  stylus  or  physical  contact  w/th  the 

spot  tracking  and  focus;  to  maintain  disc,  the  P/M  player  is  a  "no-wear” 

time-base  stability  in  case  of  uneven-  system,  and  the  video  disc  should 

ness  of  the  disc  surface  due  to  ir-  theoretically  last  forever. 


PhilipslMCA  player  has  controls  located  on  front  panel.  To  left  of  center  is 
slide-type  slow-motion  control.  Remaining  controls  on  panel  are  pushbuttons. 


T  models  1 
for  fast  ’ 
building  and 
k  testing  of  i 
V  circuits  A 


T  AH  1 

solderless' 

plug-in 

Ltie-pointS/ 


SHIPPING/ HANDLING 
Up  to  $10.00  $1.00 

$10.01  to  $25.00  1.50 

25.0  Ho  50.00  2.00 


A/OW/...THESON  OF 
MEMORY  TRANSLATOR... 

(BASED  ON  THE  APRIL  1975  COVER  STORY 
AND  CONSTRUCTION  ARTICLE) 
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•  100 %  portable /  •  FSK  modem  application 

micropower  operation  (SMT-13) 

•  Ready  for  immediate,  *  300Hz  analog  bandwidth 

direct  interfacing  with  •  Digital  capability  for 
any  tape  recorder  megabit  memories. 

(SMT-12  model) 

COMPLETELY  ASSEMBLED  AND  TESTED! 

Both  models  are  available  complete  for  $169.95  each 

Product  information  available  upon  request.  (213)  793-0148 

Western  Laboratories.  110  So.  Rosemead  Blvd.,  Pasadena, Calif.  91107 


AM  products  guaranteed  to  moot  or  exceed  published  specifications 


We  honor  M.C.  and  B.A.C.  charges. 
Add  sales  tax  on  OH  and  CA  orders. 
IF.O.B.  Painesville  on  company  P.O.'s.) 
Deafer  inquiries  invited 


Add-^> 
fees  from 
this  chart. 


AP  PRODUCTS  INCORPORATED 

Bo*  1 10-H  •  Painesville.  OH  44077  •  216/364-2101 


VIDEO  DISC  SYSTEM  COMPARISON  CHART 


TELDEC 

PHILIPS/MCA 

RCA 

DISC: 

Composition 

PVC 

Mylar/reflective 

aluminum 

vinyl/metal 

dielectric/oil 

Diameter 

8"-icr 

8",  12" 

12" 

Playing  time 

10  min. 

30  min. 

60  min.  (2  sides) 

Speed 

1800  rpm 

1800  rpm 

450  rpm 

Tracks/inch 

3500 

1 2,500 

5555 

Information 

scheme 

groove 

deformations 

long  longitudinal 
pits 

transverse  slots 
in  grooves 

Average  life 

100  plays  (min.) 

indefinite 

100  plays  (min.) 

Estimated  cost 

$4-$1 0/disc 

$2-$1 0/program 

$1 0/disc 

PLAYER: 


System  type/ 
transducer 

mechanical  con¬ 
tact/pressure 

no-contact/ 
optical  laser 

mechanical  con¬ 
tact/capacitive 

Estimated  price 

$500 

$500 

$400 

PICKUP: 

Type 

diamond  stylus 

laser 

sapphire  stylus 

Estimated  life 

70-100  hours 

NA 

200  hours  (min.) 

Replacement  price 

NA 

NA 

less  than  $10  for 
stylus/cartridge 
assembly 

NA  =  Information  not  available  at  this  writing. 


The  disc  rotates  at  1800  rpm.  As  a 
consequence  of  the  30-frame/second 
U.S.  NTSC  TV  sytem,  the  disc  makes 
one  revolution  of  360°  for  each  frame. 
A  radial  deflection  mirror  forms  part 
of  the  laser  beam  control  system.  P/M 
says  that  the  radial  deflecting  mirror 
can  easily  be  made  to  control  the 
beam  during  the  vertical  interval  to  re¬ 
peat  the  same  track,  jump  back  one  or 
more  tracks,  or  jump  forward  one  or 
more  tracks.  Since  this  occurs  during 
the  vertical  blanking  period  of  the 
frame,  and  provided  that  not  too  big  a 
jump  is  made  during  this  limited  time, 
all  manner  of  still,  fixed,  and  variable 
slow  forward  and  reverse  motion,  and 
random-access  effects  can  be  ob¬ 
tained  by  “playing”  the  controls.  A 
digital  index  counter  is  used  to  help 
pinpoint  the  location  of  a  specific  se¬ 
lection  or  frame. 

The  disc  will  be  single-sided  and  will 
contain  up  to  30  minutes  of  program 
material.  Company  spokesmen  say 
that  they  will  be  able  to  meet  the  an¬ 
nounced  price  of  $500  for  the  player 
and  still  be  able  to  offer  the  stop/ 
slow/variable-frame  display  system 
that  the  player  seems  so  uniquely  able 
to  provide. 

As  announced,  the  P/M  player  will 
offer  modulated  r-f  picture  and  sound 
signals  through  the  antenna  input  of 
any  conventional  TV  receiver.  Two 
separate  15,000-Hz  audio  output 
channels  will  also  be  provided  for 
feeding  into  a  stereo  audio  system. 

RCA’s  “Capacitive”  Player.  In 

a  number  of  respects,  RCA’s  ca¬ 
pacitive-mechanical  video  disc  sys¬ 


tem  falls  between  the  Teldec  and  P/M 
systems  in  terms  of  storage-density 
and  playing  capability.  RCA  spokes¬ 
men  say  that  a  calculated  choice  was 
made  to  design  a  system  that  offers  a 
player/disc  component  system  that 
keeps  the  difficult  parts  in  the  factory 


and  the  noncritical  parts  in  the  home. 
By  using  a  stylus  tracking  system,  a 
capacitive-sensing  signal-detection 
technique,  and  a  450-rpm  disc  speed, 
RCA  believes  it  has  struck  the  best 
possible  balance  in  manufacturing, 
reliability,  operational  simplicity,  low 
purchase/operating  cost,  and  dura¬ 
tion  of  available  playing  time.  Except 
for  the  stylus  assembly,  the  company 
states  that  the  electrical  and  mechani¬ 
cal  assemblies  for  the  player  are 
largely  off-the-shelf  items. 

Similar  to  Teldec  and  unlike  P/M, 
RCA  uses  a  grooved  disc  that  mechan¬ 
ically  guides  the  stylus  over  the  signal 
track.  The  grooves  are  spaced  4.57 
microns  apart  (center  to  center). 
There  are  5555  grooves  per  radial 
inch.  The  disc  itself  consists  of  five 
layers  of  material  sandwiched  to¬ 
gether.  The  vinyl  core  contains  the  in¬ 
formation  slots  that  vary  in  length  be¬ 
tween  0.23  and  1.23  microns.  (The 
slots  are  cut  in  the  master  by  a  high- 
resolution  electron  beam  in  a  vacuum 
chamber.)  Metallic  and  styrene  coat¬ 
ings  are  then  applied  to  both  sides  of 
the  disc.  Finally,  a  layer  of  oil  that  in¬ 
creases  the  life  expectancy  of  both  the 
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Detail  view  ofRCA's  stylus  tip  and  cutaway  view  ofVideoDisc  suiface .  Metal 
layers  on  disc  and  sapphire  stylus  form  two  plates  of  capacitive  element. 
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(Kar  iz'ma)  The  ultimate  in  quality,  engineering  advancement 
and  appearance  of  car  sound  system  equipment  that  sets  it 
apart  from  all  competitors,  thereby  making  it  the  auto  stereo 
radio  line  for  car  enthusiasts  seeking  the  finest  in  product 
and  performance. 


In-Dash  Digital  Clock/AM/FM  MPX  Stereo  Radio 

There’s  only  one  AM/FM  stereo  radio  with  built-in  digital  clock,  and  this  is  it. 
Features:  large  digital  readout  time  piece;  solid  state  and  integrated  circuitry; 
FM  stereo  indicator  beacon;  quick-set  adjustable  shafts;  vinyl  padded  faceplate; 
in-dash  installation  (under  dash  also);  built-in  AFC  (Automatic  Frequency 
Control);  easy  access  time  setting  control. 


In-Dash  Deluxe  Cassette  Stereo  Tape  Player  with  AM/FM  Stereo  Radio 

Features:  touch  or  lock  pushbuttons  for 
fast  forward,  fast  rewind,  eject;  color- 
coded  indicator  beacons  for  FM,  AM 
stereo  broadcast  and  cassette  tape 
end;  pushbutton  Mono-Stereo  control; 
quick-set  adjustable  shafts  easy-lo-read 
beveled  radio  dial;  easy  in-dash 
installation. 

Mode!  BM-1335 

In-Dash  Matrix  Quad  8-Track  Stereo  Tape  Player  with  AM/FM  Stereo  Radio 

Features:  5  pushbuttons  for  AM  or  FM 
station  selection;  fully  adjustable  shafts 
for  custom  installation;  positive  action 
slide  switches  for  AM-FM  and  2/4 
channel  quad  sound;  pushbutton 
cartridge  eject;  MPX  (stereo) 
indicator  beacon;  digital  program 
readout  lamps;  non-protruding  safety 
cartridge  position. 

Model  BM-1150 


Under-Dash  Matrix  Quad/Stereo  8-Track  Tape  Player  with  FM  Stereo  Radio 

~  . Ftn-turea:  4-phahihil  ntalfi*  iyStem 

separates  2  channel  stereo  rtftnplien 

- - -  i'  **  inato  4  distinct  parla  tat  Tull  dimen  slonal 

sound,  fast  forward  Ejection;  digital 
i  (artJtfWn  readout  *l»dc  balance 

k  control  tape  eject  button;  lace  leading 
f  ramp,  turgraj  glprm  system 

Model  BM-1950 


Soman  %  Sstrosonfx 


A  DIVISION  OF 

BOMAN  INDUSTRIES 

9300  HALL  ROAD,  DOWNEY,  CA.  90241 


In-Dash  AM-FM-MPX  (Stereo)  Radio/8-Track 
Tape  Player 


C 


(213)  869-4041 


Features:  cartridge  compartment  head  adjustment; 
AM-FM  slidebar  selector;  pushbutton  cartridge  door; 
Mono-Stere®  slide  control;  pushbutton  local-distance 
sensitivitsfcontrol;  cartridge  compartment  Antenna 
Trimmer.,  multicolored  program  indicator  beacons. 

Model  BM-1125 

r 

.L'1 


The  Model  BM-1125 
incorporates  a  new  tachr-ola-g  lea.! 
advancement  in  car  sltrreo  cicci rnn.es- 
an  illuminated  radio  dial  in  the  tapt  cartridge 
door.  This  unit  is  not  just  an  outstanding  AM  ■FM’1 

Radio.  When  an  8-Track  cartridge  is  inserted  imp 
the  tape  door  the  radio  dial  hinges  back,  out  of  1-hc 
way,  and  your  Stereo  Radio  becomes 
an  8-Track  Stereo  Tape  Player. 

Now  that  you  know  what  we  look 
like,  drop  by  your  local  Boman 
Astrosonix  Dealer  and  hear 
what  we  sound  like. 
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•  ...  choose  the  engineering 
excellence  of  a  Browning  base 
station  or  mobile.  Its  outstand¬ 
ing  depth  of  audio  performance 
lets  you  go  beyond  casual  fun 
to  full  CB  enjoyment!  Brown-, 
ing's  unique  "voice  dimension'' 
characteristics  represent  a  skill¬ 
ful  blending  of  audio  power 
and  fidelity  —  and  are  the  re¬ 
sult  of  over  half  a  century  of 
adherence  to  exacting  produc¬ 
tion  standards  and  time- 
consuming  craftsmanship*  You 
may  spend  a  few  more  dollars 
—  you  may  even  have  to  wait 
for  delivery  —  but  if  you're 
serious  about  CB,  voull  Choose 
Browning! 


New  Hampshire  03246 
Telephone  (603)  524-5454 
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disc  and  the  stylus  is  applied  to  both 
sides  of  the  disc. 

The  signal  is  recovered  from  the 
disc  by  capacitively  sensing  the  in¬ 
formation  elements  pressed  as  trans¬ 
verse  slots  in  the  groove.  A  plow¬ 
shaped  sapphire  stylus,  when  in  con¬ 
tact  with  the  groove,  extends  about  3 
to  10  microns  along  the  groove.  A  thin 
coating  of  metal  on  the  flat  trailing 
edge  of  the  stylus  serves  as  one  plate 
of  a  capacitor,  while  the  metallic  layer 
in  the  disc  represents  the  other  plate. 
The  styrene  coating  on  the  disc  serves 
as  the  capacitor’s  dielectric. 

As  the  stylus  travels  along  the 
groove  over  the  information  slots,  the 
capacitive  voltage  relationship  be¬ 
tween  the  insulated  plates  fluctuates 
by  amounts  that  depend  on  whether 
or  not  the  area  immediately  beneath 
the  stylus  is  or  is  not  a  slot  cavity.  The 
changing  capacitance  is  sensed  by  a 
tuned  circuit,  of  which  the  stylus 
“plate”  is  one  element,  thereby  pro¬ 
viding  the  signal  information  for  am¬ 
plification  and  processing  into  a 
standard  video/audio  signal. 

Variations  in  disc  speed  caused  by 
power-line  frequency  fluctuations,  as 
well  as  disc  imperfections  caused  by 
warping  and  centering  problems, 
must  be  corrected  to  insure  a  steady, 
fault-free  picture.  While  P/M  uses  var¬ 
ious  compensating  servo  loops,  RCA 
says  it  has  made  a  special  design  ef¬ 
fort  to  keep  such  complexity,  with  cor¬ 
responding  chances  for  misadjust- 
ment  and  malfunction,  to  a  minimum. 
RCA  has  designed  a  single  servo 
stylus  “arm  stretcher”  arrangement 
that  consists  of  a  small  elec¬ 
tromechanical  transducer  similar  to 
the  moving  coil  in  a  speaker  that  con¬ 
tinuously  drives  the  stylus  arm  back 
and  forth  along  its  long  dimension  ac¬ 
cording  to  the  variations. 

The  arm  stretcher  is  housed  in  a 
cage  driven  by  a  toothed  belt  to  follow 
the  basic  groove  spiral  pitch  of  the 
disc.  The  enti re  arm  sweeps  across  the 
disc’s  surface  in  a  manner  similar  to 
that  used  byTeldec.  RCA  says  that  this 
combination  of  a  belt-driven  arm  cage 
and  the  mechanically  tracking  stylus, 
guided  by  the  actual  groove  spiral, 
preclude  the  necessity  of  holding  to 
difficult  mechanical  manufacturing 
tolerances.  The  player  has  a  built-in- 
one-line  horizontal  delay  for  substitu¬ 
tion  of  a  preceding  picture  when  a 
noise  or  similar  defect  occurs  in  an 
upcoming  picture  line. 

Teldec  and  P/M  have  chosen  an 
1800-rpm  playback  speed  that 


equates  to  one  frame  every  360°  of 
disc  rotation,  making  it  potentially 
easy  to  use  the  disc  for  still/slow/ 
single-frame  viewing.  RCA’s  choice  of 
450  rpm,  equating  to  four  frames  per 
360°  revolution  (one  frame  every  00°), 
while  not  precluding  these  framing  ef¬ 
fects,  makes  providing  for  such  fea¬ 
tures  more  complex  and  expensive. 
The  company  says  that  its  choice  of  a 
90°  frame  is  critical  to  greater  utility. 

RCA  is  able  to  design  an  overall  sys¬ 
tem  that  can  currently  offer  a  combi¬ 
nation  of  the  longest  playing  time  with 
high  picture  quality.  A  two-sided  disc 
that  will  give  up  to  a  60-minute  per  disc 
program  playing  time  will  be  offered 
with  the  RCA  system. 

The  slower  speed  of  the  RCA  player 
contributes  to  its  ability  to  offer  a  less 
expensive  system.  The  use  of  a  simple 
stylus  arm  stretcher  is  also  said  to  be 
less  expensive  than  the  means 
adopted  by  P/M  to  stabilize  signal  tim¬ 
ing.  RCA’s  lower-speed  player  enables 
its  more  complex  stylus  assembly  to 
handle  the  expected  amount  of  disc 
unbalance,  eccentricity,  and  warp  dur¬ 
ing  playback. 

While  not  yet  committed  to  a  market 
entry  date,  RCA  says  it  could  begin  to 
provide  players  and  discs  in  small  re¬ 
tail  quantities  in  the  third  or  fourth 
quarter  of  1976.  Prices  for  the  player 
and  individual  disc  have  been  tenta¬ 
tively  set  at  $400  and  $1 0,  respectively. 
The  disc  will  give  some  100  (minimum) 
plays  in  normal  use,  and  the  operating 
life  of  the  stylus  will  be  a  minimum  of 
200  hours.  A  user-replaceable  stylus/ 
cartridge  assembly  is  expected  to  sell 
for  less  than  $10.  The  player’s  modu¬ 
lated  r-f  output  is  set  to  an  unused 
channel  of  any  TV  receiver,  and  sep¬ 
arate  outputs  to  drive  a  stereo  system 
will  be  provided. 

Conclusion.  In  this  article,  we  have 
placed  the  emphasis  on  three  systems 
that  are  almost  certain  to  be  available 
by  the  end  of  1 976.  However,  a  host  of 
other  systems  are  underdevelopment. 
These  include  magnetic  card  (Sony) 
and  magnetic  disc  (Bogen)  systems 
that  can  record  and  erase  and  an  opti¬ 
cal  disc  system  (i/o  Metrics)  that  can 
record  but  not  erase. 

One  thing  is  certain:  separately  or 
together,  these  home  video  systems 
will  herald  a  new  era  in  home  enter¬ 
tainment.  The  prices  will  be  right.  And 
if  all  goes  as  expected,  the  program¬ 
ming  will  be  on  a  par  with  the  best  live 
and  film  entertainment  available  any¬ 
where  today.  <§> 
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The  most  comprehensive  consumer  electronics 
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Electronics 

no  picnic. 


It  takes  work. 

And  a  few 
sacrifices. 

Blit 

it’s  worth  it! 

The  minute  you  start  your  CIE  course 
you’ll  see  why  CIE  is  different  than 
other  home-study  schools. 

Because  as  a  CIE  student  you’ll  get 
the  kind  of  electronics  training  that 
prepares  you  for  a  career,  not  just  a 
job.  We’ll  give  you  a  meaningful,  well- 
rounded  foundation  in  electronics 
theory  and  practice.  And  with  our 
special  Auto-Programmed®  Lessons, 
we’ll  make  sure  you  grasp  the  key 
theories  and  methods  of  modern  Elec¬ 
tronics.  No  “fun  and  games”  frills.  No 
time-wasting,  superficial  lesson  material. 
No  “snap”  exams. 

We’ll  challenge  your  thinking. 

We  have  to.  Because  after  you  grad¬ 
uate,  employers  will  expect  you  to  really 
know  how  to  analyze  and  troubleshoot 
virtually  all  kinds  of  electronics  equip¬ 
ment.  Some  employers  of  electronics 
personnel  have  told  us  that  our  gradu¬ 
ates  have  what  it  takes. 

That’s  why  we’re  so  thorough.  We’ve 
got  a  40-year  reputation  to  uphold  and 
we’re  going  to  keep  it  by  giving  our 
students  the  best  independent  home-study 
training  we  can. 

Sure,  some  of  our  weaker  students 
drop  out.  (Learning  Electronics  with 
CIE  is  no  free  ride.)  But  you  can  bet  on 
this . , .  the  ones  who  do  make  it  are 
ready!  Ready  to  go  out  and  make  it  in 
the  rewarding  world  of  Electronics,  And 
that’s  the  reason  you  want  to  learn, 
isn’t  it? 

You  can  have  attractive 
job  opportunities 

There  have  already  been  many  exciting 
developments  and  breakthroughs  in 
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Electronics  and  some  people  might  as¬ 
sume  there  will  be  no  new  frontiers  . . . 
no  new  worlds  to  conquer.  Not  so. 

Electronics  is  still  growing.  In  nearly 
every  one  of  the  new  and  exciting  fields  of 
the  Seventies  you’ll  find  electronics  skills 
and  knowledge  in  demand.  Computers 
and  data  processing.  Air  traffic  control. 
Medical  technology.  Pollution  control. 
Broadcasting  and  communications. 

Importance  of  an  FCC  License 

If  you  want  to  work  in  commercial 
broadcasting . .  .  television  or  AM  or 
FM  broadcasting ...  as  a  broadcast 
engineer,  federal  law  requires  you  to 
have  a  First  Class  Radiotelephone  Li¬ 
cense.  Or  if  you  plan  to  operate  or  to 
maintain  mobile  two-way  communica¬ 
tions  systems,  microwave  relay  stations 
or  radar  and  signaling  devices,  a  Second 
Class  FCC  License  is  required. 

But  even  if  you  aren’t  planning  a 
career  which  involves  radio  transmission 
of  any  kind,  an  FCC  “ticket”  is  valuable 
to  have  as  Government  certification  of 
certain  technical  skills.  It’s  a  job  creden¬ 
tial  recognized  by  some  employers  as 
evidence  that  you  know  your  stuff. 

A  good  way  to  prepare  for  your  FCC 
License  exam  is  to  take  one  of  the  CIE 
career  courses  which  include  FCC  Li¬ 
cense  preparation.  We  are  confident 
you  can  successfully  earn  your  license, 
if  you’re  willing  to  put  forth  an  effort. 


because  the  vast  majority  of  CIE  stu¬ 
dents  have.  In  fact,  based  on  continuing 
surveys,  close  to  9  out  of  10  CIE 
graduates  have  passed  their  FCC  exams! 

So  if  you  are  serious  about  getting 
ahead  in  Electronics ...  if  you  are 
willing  to  put  in  the  extra  work  ...  get 
in  touch  with  us. 

We  have  many  career  courses  for  you 
to  select  from.  If  you  already  have  some 
electronics  training,  you  may  want  to 
skip  our  beginner-level  courses  and  en¬ 
roll  in  an  intermediate  program.  Or,  if 
you’re  really  hot,  there’s  a  tough,  college- 
level  course  called  “Electronics  Engi¬ 
neering”  that  can  make  you  even  better. 

Send  today  for  FREE 
school  catalog 

Send  today  for  our  FREE  school 
catalog  and  complete  package  of  inde¬ 
pendent  home-study  career  information. 
For  your  convenience,  we  will  try  to 
have  a  representative  call  to  assist  in 
course  selection.  Mail  reply  card  or 
coupon  to  CIE  ...  or  write:  Cleveland 
Institute  of  Electronics,  Inc.,  1776  East 
17th  Street,  Cleveland,  Ohio  44114. 

Do  it  TODAY. 

G.I.  Bill  Benefits 

All  CIE  career  courses  are  approved  for 
educational  benefits  under  the  G.I.  Bill. 
If  you  are  a  Veteran  or  in  service  now, 
check  box  for  G.I.  Bill  information. 
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1  Cleveland  Institute  of  Electronics,  Inc.  j 

I  1776  East  17th  Street,  Cleveland,  Ohio  44Y\4  | 

j  Accredited  Member  National  Home  Study  Council 

Yes,  I  want  your  FREE  school  catalog  and  career  information  package  today. 
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PART  ONE 

0Y  LEN  FELDMAN 


AFTER  an  undisturbed  16-year 
reign,  the  ofd  "IHFM  Standard 
Methods  of  Measurement  for  Tuners" 
(IHFM-T-100)  has  been  succeeded  by 
the  new  "Standard  Methods  of  Test¬ 
ing  Frequency  Modulation  Broadcast 
Receivers/1  This  new  Standard 
(IHF-T-2Q0  and  IEEE  Std  185-1975), 
was  produced  under  the  auspices  of 
the  IEEE,  the  IMF,  and  the  EIA.  It  fo¬ 
cuses  on  some  key  areas  of  tuner 
performance — including  stereo — that 
were  inadequately  covered  by  the  old 
Standard,  (The  old  one  was  developed 
before  stereo  FM  programming  was 
authorized.)  Also,  it  establishes  new 
reference  levels  for  sensitivity,  selec¬ 
tivity,  and  distortion  measurements, 
among  others. 

Hopefully,  this  new  set  of  guidelines 
will  enable  manufacturers  to  relate 
their  products'  performances  more 
meaningfully,  and  allow  the  consumer 
to  make  a  well-informed  decision 
when  he  goes  to  the  marketplace. 

The  Femtowatt.  One  of  the 

Standard  s  more  important  provisions 
deals  with  the  basic  reference  level  of 
signal  strength.  Previously,  the  micro¬ 
volt  (10^fiV)  was  used,  but  now  the 
femtowatt  (10 ~th  W)supplants  it.  Thus, 
instead  of  considering  the  amount  of 
signal  voltage  developed  across  the 
tuner's  antenna  input,  many 
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measurements  will  be  based  on  the 
amount  of  power  delivered  to  the 
tuner.  By  definition,  an  available 
signal  power  level  of  one  femtowatt  is 
the  reference  0  dBf— not  to  be  con¬ 
fused  with  its  cousin,  dB,  which  ex¬ 
presses  something  completely  differ¬ 
ent. 

But  why  power?  The  previous  stan¬ 
dard  was  ambiguous  about  the  true 
amount  of  signal  delivered  to  the 

Copies  of  the  new  ‘  Standard  Methods  of 
Testing  Frequency  Modulation  Broad¬ 
cast  Receivers,"  IEEE  Std  185-1975  and 
IHF-T-200,  1975,  are  available  from  the 
Institute  of  High  Fidelity,  489  Fifth  Ave., 
New  York,  NY  10017  and  from  the  Insti¬ 
tute  of  Electrical  and  Electronics  En¬ 
gineers,  345  E,  45th  St,  New  York,  NY 
10017.  35  pages  (8 Vs"  x  11),  $6.00  soft 
cover. 


tuner.  For  example,  most  signal 
sources  can  deliver  a  higher  voltage 
across  an  open  circuit  than  across  a 
resistive  one,  so  "open-circuit"  mi¬ 
crovolts  would  produce  a  different 
result  than  "terminated"  microvolts. 
Furthermore,  tuner  inputs  are  com¬ 
monly  either  75  or  300  ohms,  and  a 
standard  based  on  voltage  led  to  a 
6-dB  hedge  due  to  loading  effects. 
What  really  determines  signal 


strength  is  the  amount  of  power  that's 
available,  which  is  related  to  the  volt¬ 
age  by  the  equation  P  =  E*/R.  For  ex¬ 
ample,  10  mV  across  a  300-ohm  input 
develops  333  x10‘ 15  W,  but  the  same 
voltage  across  75  ohms  produces 
1333  x  10' 7  W — an  increase  of  about 
4  times,  or  6  dB!  Some  manufacturers 
might  quote  the  75-ohm  figure,  which 
would  apparently  give  them  hotter  re¬ 
ceivers  than  those  whose  sensitivity 
was  rated  at  300  ohms.  Now  that 
everyone  is  expected  to  use  the  new 
power  rating,  specification  differ¬ 
ences  based  on  type  of  termination 
will  no  longer  be  exaggerated. 

Naturally,  it  will  fake  time  for  people 
to  get  used  to  the  dBf  idea,  so  the  1HF 
suggests  that  manufacturers  publish 
the  "new"  figures  alongside  the  old 
microvolt  ones.  This  should  make  the 
transition  smoother.  The  relationship 
between  available  power  in  dBf  and 
open-ci  rcuit  voltage  across  a  300-ohm 
impedance  is  shown  in  the  nomo¬ 
graph  of  Fig.  1 .  Here  we  see  that  0  dBf 
is  equivalent  to  1.1  "open-circuit"  mV. 
Since  the  units  increase  exponen¬ 
tially,  wehfl  now  b^reading  sensitivity 
ratings  such  as  5  dBf  or  1.96  mV. 

Signal  generators  that  are  used  in 
FM  tuner  measurements  usually  have 
an  output  impedance  of  50  ohms  (un¬ 
balanced).  To  match  this  to  the  com¬ 
mon  75-  or  300-ohm  balanced  or  un- 
PQPULAR  ELECTRONICS 


Available  power  dBf  =  dB  above  IfW  ( 10 ^  W ) 
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Fig.  1.  Voltage  /power 
nomograph  relates  available 
power  in  dBf  (left 
scale)  to  open-circuit 
microvolts  (right  scale). 


balanced  tuner  inputs,  the  Standard 
suggests  eight  dummy  antenna  con¬ 
figurations  (Fig.  2).  For  each  network, 
Eg  is  the  terminated  generator  output 
voltage,  usually  indicated  on  a  cali¬ 
brated  attenuator.  (This  works  out  to 
be  half  the  open-circuit  generator 
output  voltage.)  The  open-circuit  volt¬ 
age  at  the  receiver  input  terminals  is 
designated  as  E0.  Power  available  to 
the  receiver  is  PA)  and  the  power  loss 
incurred  by  the  dummy  antenna  (in 
dB)  is  PL.  Equations  relating  these 
variables  are  given  in  each  case. 


For  example,  suppose  we’re 
measuring  the  sensitivity  of  a  tuner 
using  the  dummy  antenna  in  Fig.  2A. 
With  the  “old”  IHF  procedure,  we 
reached  the  IHF  sensitivity  when  the 
generator's  attenuator  read  4.0  /xV. 
The  reading  would  then  be  divided 
by  2,  since  half  the  voltage  was 
“dropped”  across  the  resistive  net¬ 
work.  Thus,  the  “old”  IHF  sensitivity 
would  be  2.0  /xV. 

In  terms  of  the  new  Standard,  the  4.0 
pV  reading  is  E0,  the  “open-circuit” 
voltage.  Accordingly,  no  division  is 


Fig.  2.  Dummy 
antennas 
for  75-  and  300- 
ohm  inputs 
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required  since  E0  =  EG  for  this  net¬ 
work.  A  glance  at  Fig.  1  shows  us  that 
the  “new”  sensitivity  is  about  1 1  dBf.  If 
greater  accuracy  is  desired,  you  can 
calculate  the  dBf  figure  using  the  for¬ 
mula;  dBf  =  20  log  (Eo/1.1),  where  E0 
is  expressed  in  /aV.  For  this  particular 
case,  E0  is  4.0  /aV,  so  the  sensitivity  in 
dBf  is  20  log  (4.0/1. 1)  or  11.213  dBf.  A 
chart  of  dBf  values  versus  generator 
output  in  /aV  is  shown  as  Table  I,  and 
includes  conversion  formulae. 

New  Mono  Specifications.  It  has* 
become  obvious  that  IHF  sensitivity 
alone  does  little  to  point  out  signifi¬ 
cant  differences  between  two  modern 
tuners  or  receivers.  Of  far  greater  im¬ 


portance  is  the  nature  of  the  “quieting 
slope,”  and  more  specifically,  the 
point  where  a  S/N  ratio  of  50  dB  is 
obtained.  For  this  reason,  the  new 
Standard  requires  disclosure  of 
the  “50-dB  Quieting  Sensitivity,” 
expressed  in  dBf .  The  familiar  “Usable 
Sensitivity”  spec— the  level  of  signal 
resulting  in  a  combined  noise  and 
distortion  content  of  3%  (-30  dB)— 
will  also  be  included  in  dBf,  because 
the  public  is  familiar  with  it,  and  it 
takes  into  account  both  noise  and  dis¬ 
tortion. 

Although  only  residual  noise  is 
measured  by  the  “50-dB  Quieting 
Sensitivity”  test  (the  modulating  sig¬ 
nal  is  turned  off),  it  is  of  great  interest 


to  determine  how  much  harmonic  dis¬ 
tortion  exists  at  this  point.  Therefore,  a 
“Distortion  at  50-dB  Quieting”  spec 
has  been  established.  The  distortion 
readings  for  this  test  and  those  at 
higher  signal  levels  must  be  quoted 
for  three  frequencies— 100,  1000,  and 
6000  Hz.  Previously,  THD  was  most 
often  quoted  at  1000  Hz,  but  it’s  well- 
known  that  most  audio  products  ex¬ 
hibit  lowest  THD  content  in  the  mid¬ 
range.  Hence,  the  additional  meas¬ 
urements  will  give  a  more  realistic  pic¬ 
ture  of  overall  performance. 

The  Committees  that  collaborated 
on  the  Standard  felt  that  6000  Hz  was 
the  highest  practical  frequency  to 
conduct  this  test.  Harmonics  of 
higher-frequency  fundamentals  are 
not  only  beyond  the  range  of  human 
hearing,  but  also  extend  past  the 
upper  limit  of  FM  broadcast  audio 
(15,000  Hz). 

Strong  Signal  Measurements. 

Tests  formerly  conducted  at  high 
(1000  “terminated”  /aV)  signal  levels, 
such  as  “Ultimate  S/N,”  “Ultimate 
THD,”  and  “Stereo  Separation”  will 
now  be  performed  at  65  dBf.  That’s 
roughly  1,970  “open-circuit”  /xV,  or 
970  “old  IHF”  (300-ohm)  /xV— almost 
the  same  signal  level  previously  used. 
Capture  ratio  is  measured  in  much  the 
same  way  as  before,  but  the  readings 
must  be  taken  at  signal  levels  of  45  dBf 
and  65  dBf.  The  poorer  of  the  two  fig¬ 
ures  must  be  published  as  the  “rated” 
capture  ratio  in  dB. 

Two  Selectivity  Specs.  “Alternate 
Channel  Selectivity,”  which  spells  out 
the  degree  of  interference  from  an  FM 
station  400  kHz  away  from  the  desired 
one,  will  now  be  measured  at  45  dBf 
(desired  signal  input),  or  about  97  “old 
IHF”  /xV. 

Now,  we  have  another  selectivity 
spec  that  must  also  be  pub¬ 
lished — “Adjacent  Channel  Selectiv¬ 
ity.”  The  “numbers”  are  not  going  to 
look  too  good,  of  course.  Obviously, 
it’s  much  tougher  to  suppress  signals 
200  kHz  away  than  those  400  kHz 
removed— at  least  it  is  when  you’re  try¬ 
ing  to  maintain  sufficient  bandwidth 
for  low  distortion  and  good  .phase 
linearity.  But  as  the  public  gets  used  to 
seeing  “Adjacent  Channel”  figures  in 
the  20-to-30-dB  range,  this  “em- 
barassment”  should  fade  away.  (This 
concludes  Part  One.  Next  month,  we’ll 
examine  new  methods  of  curve  plot¬ 
ting,  and  look  at  the  new  Stereophonic 
Specifications.)  <§> 
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Table  I.  Available  Power  From  Dummy  Antennas  in  Terms  of  Terminated 
50  ohm  Generator  Output  E(; 


1  J 

1  dBf  V 

0 

0.55  /xV 

i.l  mV 

2.2  mV 

5 

0.97  fiV 

1.9  mV 

3.9  mV 

10 

1.7  /xV 

3.5  mV 

6.9  mV 

15 

3.1  /xV 

6.2  mV 

12  mV 

20 

5.5  /aV 

11  mV 

22  mV 

25 

9.7  /aV 

19  mV 

39  mV 

30 

17  /xV 

35  mV 

69  mV 

35 

31  /aV 

62  mV 

120  mV 

40 

55  /aV 

110  mV 

220  mV 

45 

97  /xV 

190  mV 

390  mV 

50 

170  /aV 

350  mV 

690  mV 

55 

310  mV 

620  mV 

1.2  mV 

60 

550  mV 

1.1  mV 

2.2  mV 

65 

970  mV 

1.9  mV 

3.9  mV 

70 

1.7  mV 

3.5  mV 

6.9  mV 

75 

3.1  mV 

6.2  mV 

12  mV 

80 

5.5  mV 

11  mV 

22  mV 

85 

9.7  mV 

19  mV 

39  mV 

90  1 

17  mV 

35  mV 

69  mV 

95 

31  mV 

62  mV 

0.12  V 

100 

55  mV 

0.11  V 

0.22  V 

105 

97  mV 

0.19  V 

0.39V 

110 

0.17  V 

0.35  V 

0.69  V 

115 

0.31  V 

0.  62  V 

1.2  V 

120 

0.55  V 

1.1  V 

2.2  V 

E(,  =  open-circuit  voltage 
=  V“4  x  10~15  R  x  10rtBf/10 
R  =  impedance  level 

dBf  =  available  power  for  a  1  fW  reference  level 
=  10  log  (E„2/4R  x  10  l5). 

Note:  Letters  in  parentheses  refer  to  dummy  antenna  configurations  shown  in  Fig.  2. 
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THE  OSCILLOSCOPE 
GRAPHIC 
ARTIST 

BY  MITCHELL  WAITE 


' 


Create  exciting, 
computer-generated , 
three-dimensional 
drawings 
on  your 
oscilloscope 

NOVEMBER  1975 


A  DIM  light  traces  a  delicate  pat¬ 
tern  of  geometrical  lines  on  the 
screen  of  an  oscilloscope.  The  fines 
form  a  rectangle  that  suddenly  tilts 
back  and  transforms  info  a  revolv¬ 
ing  ring  of  diamonds.  You  can  pro¬ 
duce  these,  plus  many  more,  effects 
by  operating  the  controls  on  the 
Graphic  Artist  project  described 
here.  You  can  easily  make  an  image 
rotate  in  three  dimensions,  compress 
and  expand,  break  up  into  other 
shapes,  or  slowly  oscillate. 


The  Graphic  Artist  is  a  visual  pat* 
tern  generator  that  is  designed  to  use 
the  CRT  screen  of  an  oscilloscope  as  a 
"canvas"  and  its  electron  beam  as  a 
high-speed  "brush."  The  real-time 
three-dimensional  display  on  the  CRT 
screen  has  all  the  delicate  geometric 
beauty  and  detail  of  the  computer- 
generated  three-dimensional  draw* 
ings  with  which  we  are  all  familiar. 

The  beam  in  an  oscilloscope  is 
forced  to  follow  two  complex,  har¬ 
monically  related  signals  in  producing 
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the  geometeric  patterns.  Phase-shift 
networks,  working  in  concert  with  a 
simple  modulator,  in  the  Graphic  Ar¬ 
tist  add  a  signal  that  produces  a  depth 
and  volume  cue  for  the  scope  image. 

If  you’re  into  electronic  music,  you 
might  try  feeding  the  output  signal  of 
the  Graphic  Artist  into  a  stereo  am¬ 
plifying  system  to  hear  the  tones  as¬ 
sociated  with  the  on-screen  images. 
Even  more  interesting,  you  can  feed 
harmonics  from  a  music  source  into 
the  Artist’s  circuit  in  place  of  the  oscil¬ 
lator  signals.  This  allows  you  to  view 
the  patterns  created  by  harmonically 
related  musical  notes. 

About  the  Circuit.  As  shown  in  the 
block  diagram  in  Fig.  1,  two  almost 
identical  signal  channels  in  the  Artist 
are  connected  to  the  vertical  and  hori¬ 
zontal  inputs  of  an  oscilloscope.  This 
hookup  results  in  a  CRT  trace  that 
is  known  as  a  Lissajous  figure — a 


LEVEL 


Fig .  1.  Block  diagram  of  Graphic  Artist. 


circular-like  trace  that  is  proportional 
to  the  vertical  and  horizontal  dis¬ 
placement  of  the  scope’s  electron 
beam. 


Each  channel  in  the  Artist  consists 
of  two  oscillators  (A  and  D)  that  gener¬ 
ate  square  and  triangular  waveforms. 
Added  to  the  signals  produced  by 


54 


POPULAR  ELECTRONICS 


Fig.  8 .  Etching  and  drilling  (above) 
and  component  ( right)  guides. 


PARTS  LIST 

B1,B2 — 9-volt  battery 
C1,C3 — 0,05-/iF  Mylar  capacitor 
C2,C10 — 0.00I-/xF  Mylar  capacitor 
C4,C9 — 0.01-/zF  Mylar  capacitor 
C5,C6,C7,C8— 0.1-mF  100-volt  Mylar 
capacitor 

IC1,  IC2,IC3 — Quad  741  operational  am¬ 
plifier  integrated  circuit  (Raytheon 
RC4136DB) 

IC4 — 741  operational  amplifier  integrated 
circuit 

Jl,  J2,  J3— Five-way  binding  post 
Q1,Q2 — 2N3819  junction  field-effect 
transistor 

The  following  resistors  are  *4- watt 
10%  tolerance: 

R1,R3,R7,R11,R13,R17,R19,R26,R28, 
R30,  R33 ,  R34  f  R3  5 ,  R37 ,  R38 ,  R39 ,  R4 1 , 
R42 ,  R43 ,  R44,  R45 ,  R46 — 1 0,000  ohms 
R2,R12,R27— 20,000  ohms 
R4,R25 — 4700  ohms 
R5,R6 — 1000  ohms 
R8,R9— 120,000  ohms 
R15— 24,000  ohms 
R16,R23,R3 1—100,000  ohms 
R20— 15,000  ohms 
R22 — 2700  ohms 
R24 — 47,000  ohms 
R36,R40 — 470,000  ohms 
R10,R18,R32 — 10,000-ohm  linear 
taper  potentiometer 

R14,R21,R29 — 100,000-ohm  linear-taper 
potentiometer 

SI  thru  S4 — Spdt  slide  or  toggle  switch 
S5 — Dpdt  slide  or  toggle  switch 
Misc. — Printed  circuit  or  perforated 
board; 7**”L  x  44"W  x  2"D  (19  x  11  x 
5.1  cm)  case;  knobs  (6);  battery  clips  (2); 
lettering  kit;  hookup  wire;  machine 
hardware;  solder;  etc. 

Note:  The  following  are  available  from 
CalK.it,  P.O.  Box  38,  San  Rafael,  CA 
94901:  Complete  kit  #GA-1  (includes 
components,  board,  case,  but  not  bat¬ 
tery)  at  $55;  p.c.  board  #GA-3  at  $7.50. 
All  orders  postpaid.  California  resi¬ 
dents,  add  6%  sales  tax. 


these  oscillators  is  a  common  mod¬ 
ulated  signal  derived  from  oscillators 
B  and  C.  The  overall  shape  of  the  Lis- 
sajous  pattern  is  set  by  the  signals 
from  oscillators  A  and  D.  (For  exam¬ 
ple,  a  simple  rectangle  results  when 
triangular  waveforms  make  up  these 
signals.) 

The  modulation  component  is  com¬ 
prised  of  a  variable  high-frequency 
carrier  from  oscillator  C  and  a  variable 
medium-frequency  envelope  from  os¬ 
cillator  B.  The  carrier  is  shifted  in 
phase  by  ±45°.  The  +45°  component  is 
modulated  by  waveform  B  in  the  mul¬ 
tiplier  and  summed  with  the  waveform 
from  oscillator  A  in  an  adder.  Like¬ 
wise,  the  -45°  carrier  is  modulated 
by  waveform  B  but  is  summed  with 
the  waveform  from  oscillator  D. 
When  the  phase-shifted  components 
interact  in  the  scope,  they  form 
another  Lissajous  pattern  that  is 
perpendicular  to  the  major  rectangle 
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pattern,  creating  the  three-dimension¬ 
al  illusion  of  volume. 

Each  oscillator  can  be  switched  to 
generate  square  waves.  Depending  on 
which  oscillator  is  switched  to  square 
waves,  the  pattern  will  either  break  up 
into  multiple  images  or  change  the 
character  of  its  surface  composition. 
There  are  three  level  controls,  which 
tilt  or  expand  the  image  and  change 
the  relative  sizes  of  the  modulating 
components.  The  harmonic  controls 
are  frequency  setting  potentiometers 
that  are  used  to  adjust  the  ratio  be¬ 
tween  the  various  harmonic  signals. 
The  ratios  of  the  signals  in  turn  control 
the  ‘‘family”  of  images  you  see. 

To  prevent  the  patterns  from  re¬ 
volving  on  the  screen  (this  occurs 
whenever  the  patterns  are  derived 
from  uncorrelated  oscillators),  one  of 
the  four  oscillators  is  fixed  in  fre¬ 
quency.  The  output  from  this  “mas¬ 
ter”  oscillator  is  used  to  synchronize 
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the  remaining  oscillators,  forcing 
them  to  run  at  an  exact  multiple  of  the 
syncing  frequency. 

In  addition  to  using  the  controls  on 
the  project,  you  can  also  use  the 
vertical-  and  horizontal-gain  controls 
on  the  scope  to  adjust  the  width  and 
height  of  the  images. 

Circuit  Details.  As  shown  in  Fig.  2, 
the  four  oscillators  are  identical  ex¬ 
cept  for  their  frequency-determining 
elements.  Oscillator  A  is  fixed  at  ap¬ 
proximately  60  Hz  by  R8  and  Cl; 
oscillator  B  is  variable  from  60  to  240 
Hz;  oscillator  C  is  variable  from  300  to 
3000  Hz;  and  oscillator  D  is  variable 
from  30  to  300  Hz.  The  oscillators  are 
arranged  in  a  classical  comparator- 
integrator  configuration. 

Taking  oscillator  A  as  an  example, 
IC1A  uses  R1  and  R2  to  set  the  trip 
point  at  about  ±VCC  12.  The  output  of 
this  comparator  connects  to  inte¬ 
grator  IC1Bt  which  in  turn,  connects 
back  to  /CfA's  input.  When  ICIA's 
output  is  at  -9  volts,  IC1B  linearly 
charges  Cl  through  RQ.  Hence,  the 
output  of  IC1B  is  a  positive-going 
ramp.  As  soon  as  the  ramp  reaches 
Vcc/2,  IC1A  changes  to  the  positive 
state  and  IC1B  linearly  discharges  Cl 
to  initiate  a  negative-going  ramp. 
When  this  ramp  reaches  -Vcc  /2,  IC1A 
trips  to  the  negative  state  and  the 
cycle  repeats  itself. 

Potentiometers  are  used  to  set  the 
frequencies  in  the  three  variable- 
frequency  oscillators  by  varying  the 
charging  currents.  The  outputs  from 
the  comparators  (IC1Dt  IC2B,  and 
IC2C)  are  symmetrical  square  waves, 
while  the  outputs  from  the  integrators 
(IC1C,  IC2A,  and  IC2D)  are  triangle 
waves.  Resistor  R10  in  fixed-fre¬ 
quency  oscillator  IC1AHC1B  sets  the 
amplitude  of  the  two  waveforms. 
Level  controls  are  provided  for  all  but 
oscillator  C.  Oscillator  C  has  no  level 
control  because  only  one  signal  need 
be  variable  if  both  signals  go  to  the 
inputs  of  a  multiplier  to  cause  the  out¬ 
put  of  the  multiplier  to  vary. 

The  square-wave  output  from  oscil¬ 
lator  A  is  d ifferentiated  by  C2  and  R6  to 
create  a  sync  pulse.  This  pulse  is  fed  to 
the  inverting  (-)  input  of  IC2B  to  force 
oscillator  C’s  operating  frequency  to 
be  an  exact  multiple  of  the  operating 
frequency  of  oscillator  A.  To  sync  the 
remaining  oscillators,  the  triangle- 
wave  output  from  oscillator  A  is  at¬ 
tenuated  by  R4  and  R5  and  fed  to  the 
inverting  inputs  of  IC1D  in  oscillator  B 
and  /C2C  in  oscillator  D.  The  60-Hz 
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triangle  wave  forces  oscillators  B  and 
D  into  exact  sync.  Resistor  R7  in  oscil¬ 
lator  A  makes  the  square  and  triangle 
waves  in  this  oscillator  equal  in  am¬ 
plitude.  Switches  SI  through  S4 
provide  means  for  selecting  the  de¬ 
sired  waveforms. 

Integrated  circuit  IC4  is  an  op  amp 
follower,  used  here  to  reduce  the 
source  impedance  to  chopper-type 
multipliers  IC3B' and  IC3D .  In  this  type 
of  multiplier,  a  bipolar  transistor  or 
JFET  is  used  to  switch  the  op  amp 
between  a  noninverting  (+)  and  an  in¬ 
verting  (-)  unity-gain  buffer.  Transis¬ 
tor  Q1  serves  this  purpose  in  this  cir¬ 
cuit. 

When  the  signal  in  oscillator  C  goes 
positive,  01  conducts  and  IC3B 
reverts  to  an  inverting  amplifier.  When 
oscillator  C  goes  negative,  Q1  starts  to 
cut  off,  and  IC3B  becomes  a  nonin¬ 
verting  amplifier  with  unity  gain.  This 
switching  action  results  in  suppres¬ 
sion  of  the  carrier,  and  the  output  of 
IC3B  is  a  balanced  four-quadrant 
signal. 

The  signal  from  oscillator  C  is 
shifted  in-phase  by  +45°  in  network 
C9-R24  and  by  -45°  by  network 
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C1Q-R25.  So,  the  waveform  to  each 
JFET  (Q1  and  02)  is  out-of-phase,  re¬ 
sulting  in  a  modulated  output  from  the 
multiplier  also  being  out-of-phase. 
Networks  C6-R36  and  C7-R40  provide 
dc  restoration  for  Q1  and  02. 

The  output  from  multiplier  IC3B  is 
summed  with  the  signal  from  oscil¬ 
lator  A  in  adder  IC3A.  The  output  from 
multiplier  IC3D  is  summed  with  the 
signal  from  oscillator  D  in  adder  IC3C. 
Finally,  the  outputs  from  the  two  ad¬ 
ders  are  fed  to  the  oscilloscope  to 
form  the  complex  Lissajous  patterns. 

Power  is  supplied  to  the  Artist  by 
two  standard  9-volt  batteries  (B1  and 
B2).  Capacitor  C8  aids  in  reducing  in¬ 
stability  in  the  1C  op  amps. 

Construction.  The  project  can  be 
built  on  either  printed  circuit  or  perfo¬ 
rated  board.  The  actual-size  etching 
and  drilling  guide  and  components- 
placement  diagram  are  shown  in  Fig. 
3.  After  preparing  or  buying  a  ready- 
to-use  pc  board  (see  Parts  List  for 
supplier),  mount  the  components  on  it 
as  shown  in  the  placement  diagram, 
paying  particular  attention  to  the 
orientations  of  the  IC’s  and  transis¬ 
tors.  Place  B1  and  B2  on  the  blank  end 
of  the  board,  terminals  pointing  away 
from  the  components,  and  fasten 
them  in  place  with  loops  of  wire 
passed  between  the  batteries.  Tem¬ 
porarily  set  aside  the  board  assembly. 

Next,  machine  the  front  panel  for 
the  six  potentiometers,  five  switches, 
three  binding  posts,  and  a  No.  6 
machine  screw.  The  last  hole  should 
line  up  exactly  with  the  large  hole  in 
the  pc  board  assembly.  Mount  the 
pots,  switches,  and  binding  posts  in 
their  respective  locations  (see  Fig.  4). 
Pass  a  6-32  x  2”  machine  screw  (to 
support  the  circuit  board  assembly) 
through  the  remaining  hole,  slip  over 
its  threads  a  length  of  plastic  spacer, 
and  follow  with  a  No.  6  machine  nut. 
The  spacer  should  be  just  long 
enough  that,  when  the  nut  is  in  place, 
about  V4"  of  screw  thread  is  still  visible. 
Label  the  controls,  switches,  and  bind¬ 
ing  posts. 

Referring  back  to  Fig.  2  and  Fig.  3, 
finish  wiring  the  project. 

Operation.  The  oscilloscope  used 
with  the  Graphic  Artist  must  have  an 
external  horizontal  input.  Connect 
test-lead  cables  from  the  output  bind¬ 
ing  posts  on  the  Artist  to  the  appro¬ 
priate  inputs  on  the  scope.  Set  all 
waveform  switches  to  triangle.  Switch 
on  the  project  and  scope. 


Set  time  level  b  control  fully  coun¬ 
terclockwise  (off).  Because  oscillator 
B  connects  to  both  multipliers,  mak¬ 
ing  level  b  zero  eliminates  the  mod¬ 
ulated  component  on  the  screen.  You 
should  now  see  a  simple  rectangular 
or  square  Lissajous  pattern.  Adjust  the 
horizontal-  and  vertical-gain  controls 
on  the  scope  so  that,  when  level  Aand 
level  d  controls  are  set  to  midrange, 
the  image  just  fills  most  of  the  screen. 

Slowly  turn  up  level  b.  This  adds 
the  modulated  waveform  to  the  exist¬ 
ing  pattern.  Readjust  level  a  and 
level  d  for  a  pleasant  balance  and  to 
keep  the  image  from  drifting  off¬ 
screen.  Adjust  harmonic  b  to  sync 
the  modulated  envelope  with  the 
image.  In  essence,  this  control  sets 
the  number  of  “lobes”  riding  on  the 
primary  Lissajous  pattern. 

Next,  adjust  harmonic  c  so  that  the 
high-frequency  carrier  is  in  sync  with 
the  image.  You  should  now  have  a 
display  similar  to  those  shown  in 
the  photos.  The  next  thing  we  can 
do  is  alter  the  Lissajous  “family”  by 
using  combinations  of  the  waveform 
switches.  For  example,  switching 
waveform  a  to  the  square-wave  posi¬ 
tion  and  setting  waveform  d  to  the 
triangle-wave  position  causes  the 
image  to  break  up  into  separate 
shapes.  There  are  1 6  combinations  for 
the  four  waveform  switches.  Add  to 
this  the  effects  of  the  six  harmonic 
and  level  controls,  and  chances  are 
you  will  never  see  the  same  pattern 
twice. 

After  you’ve  familiarized  yourself 
with  the  operation  of  the  controls  (it 
does  take  some  skill),  you  might  try 
connecting  a  pair  of  stereo  head¬ 
phones  to  the  two  output  channels. 
The  sounds  of  the  fou r  oscillators  mix¬ 
ing  and  adding  produces  beat  notes 
that  are  fascinating  in  themselves. 
You  can  even  “play”  the  sounds  by 
twisting  the  various  controls. 

Some  very  different  and  interesting 
effects  can  be  produced  by  running 
the  Graphic  Artist  in  reverse.  Take  a 
signal  from  an  external  source,  such 
as  an  electronic  organ,  and  connect  it 
in  place  of  one  of  the  oscillators.  You 
can  do  this  by  disconnecting  one 
waveform  switch  input  and  connect¬ 
ing  your  signal  in  its  place.  Choose 
your  notes  to  be  exact  even  or  odd 
harmonics  of  oscillator  A,  which  oper¬ 
ates  at  approximately  60  Hz.  The  im¬ 
ages  will  appear  to  stop  their  motion 
and  their  actual  shape  will  depend  on 
the  particular  waveform  of  the  note 
being  played. 
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Super-stable, 
multi-purpose  supply  for 
the  experimenter’s  workbench 


ANYONE  who  works  with  modern 
electronic  circuits,  whether  he  is 
a  professional  or  an  amateur,  will 
eventually  require  a  closely  regulated 
variable  power  supply.  While  most 
power  supplies  are  regulated  directly 
from  the  basic  rectified  and  filtered  dc 
line,  tighter  regulation  can  be  ob¬ 
tained  by  using  a  preregulated 
approach  in  the  supply's  design. 

The  preregulafed  power  supply  de- 
scribed  here  can  be  builtfor  about  $15 
more  than  you  would  have  to  pay  for  a 
conventionally  regulated  low-current 
supply,  it  employs  two  inexpensive 
723  voltage  regulator  JC's  in  a  circuit 
that  can  deliver  3  to  35  volts  dc  at  load 
currents  up  to  3  amperes.  The  design 
eliminates  the  need  for  massive  heat 
sinks  and  cooling  fans. 

How  It  Works.  The  power  supply's 
circuit  shown  in  Fig.  1  can  be  func¬ 
tionally  diagrammed  as  an  ac  source, 
rectifier  bridge,  and  two  voltage  reg¬ 
ulators  in  series.  The  preregulator,  by 
means  of  SCR1 ,  continuously  controls 
the  potential  at  Cl  so  that  the  potential 
across  Q1  remains  constant.  The  out¬ 
put  regulator  (/C2)  is  a  high- 
performance  circuit  that  is  capable  of 
providing  0,1%  regulation. 

Synchronized  to  the  120-Hz  rec¬ 
tified  ac  input,  preregulator  integrated 
circuit  /Cl  is  connected  as  a  time- 
delayed  pulse  generator  that  controls 
the  gate  of  SCAT  to  trigger  conduction 
at  the  exact  point  required  during 
each  half  cycle.  The  bias  voltage  ap¬ 
plied  to  the  inverting  input  (pin  2)  of 

sa 


id  is  adjustable  via  potentiometer 
R9 ;  it  determines  the  reference  level 
for  the  supply. 

The  2ener- regulated  source  at  pin  4 
of  IC1  also  supplies  current  through 
R14t  R15 ,  and  R18  to  C4  and  pin  3 
(noninverting  input).  The  current  con¬ 
tinues  to  flow  until  the  reference  volt¬ 
age  is  exceeded.  At  this  point,  IC1 
turns  on.  The  resulting  square-wave 
pulse  from  pin  6  of  the  1C  is  limited  to  9 
volts  by  current-sensing  resistors  R12 
and  R13,  which  is  sufficient,  at  the 
gate  of  SCR1 ,  to  trigger  the  SCR  into 
conduction. 

The  RC  time  constants  in  the  circuit 
are  controlled  by  the  amount  of  cur¬ 
rent  flowing  through  Q3,  which,  in 
turn,  depends  on  the  error  voltage 
present  at  the  wiper  of  R70A.  A  voltage 
divider  consisting  of  R16  and  diodes 
07  through  DIO  applies  a  relatively 
constant  2.4  volts  to  the  emitter  of  Q3 
so  that  when  the  transistor's  base 
goes  above  3  volts  there  wili  be  a  volt¬ 
age  drop  across  R14  and  a  corres¬ 
ponding  change  in  the  RC  time  con¬ 
stant.  Capacitors  C5  and  C6  stabilize 
the  operation  of  03  to  prevent  SCR1 
from  firing  erratically.  When  RIO  is  ro¬ 
tated  counterclockwise,  R17  and  D13 
protect  03  and  012  from  damage. 

The  method  of  synchronizing  IC1 
to  the  rectified  input  is  graphically 
shown  in  Fig.  2.  Triggered  into  con¬ 
duction  by  the  positive-going  voltage. 
SCR1  cuts  off  when  the  gate  signal 
ceases  and  C4  discharges  sufficiently 
to  reduce  to  a  minimum  the  holding 
current  to  the  SCR.  The  diagram  also 


reveals  why  the  secondary  voltage 
from  T1  must  be  greater  than  would  be 
normal  in  a  conventionally  regulated 
power  supply.  The  SCR  cannot  con¬ 
duct  until  its  anode  is  more  positive 
than  its  cathode.  Simultaneously,  a 
minimum  latching  current  must  flow. 
Also,  SCfll  must  remain  conducting 
until  the  energy  drawn  from  Cl  by  the 
output  load  is  replaced. 

Since  the  potential  across  Cl  wilt 
be  41  volts  at  maximum  output,  the 
16-volt  difference  allows  the  time  in¬ 
terval  necessary  for  maximum  cur¬ 
rent.  This  also  means  that  SCR1  fires 
only  near  the  peak  or  on  the  neg¬ 
ative-going  side  of  the  waveform. 
Resistors  R1  and  R2  are  bleeders  that 
carry  the  minimum  holding  current 
required  by  SCR1 . 

Dual  potentiometer  R1 0  establishes 
feedback  to  both  voltage-regulator 
IC  s.  (A  wire-wound  potentiometer  is 
best  used  here  so  that  the  sections  will 
be  more  evenly  matched.  So.  if  an 
identical  voltage  were  present  across 
each  section  of  the  pot,  the  wiper 
voltages  would  be  very  nearly  the 
same  at  any  setting.)  Potentiometer 
section  RWB  samples  the  output  volt¬ 
age  and  drives  102  in  the  proper  direc¬ 
tion  to  maintain  3  volts  between  wiper 
and  ground.  The  A  section  of  the  pot 
samples  the  voltage  across  01  and 
controls  the  firing  of  SCR1 ,  also  main¬ 
taining  3  volts  between  wiper  and 
ground. 

Since  the  potential  at  the  counter¬ 
clockwise  ends  of  R10A  and  R10B 
must  be  the  same,  the  potential  across 
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BP1,  BP2 — Five-way  binding  post  (one 
black,  one  red) 

Cl—  10,000-/u,F,  50-volt  electrolytic 
capacitor 

C2,  C3 — 100-/U.F,  65-volt  electrolytic 
capacitor 

C4 — 0.05-^F  disc  capacitor  -  , 

C5 — 100-/U-F,  10-volt  electrolytic  capacitor 
C6 — 30-/u,F,  10-volt  electrolytic  capacitor 
C7,  C8 — 0,001-/xF  disc  capacitor 
C9 — 1000-/J.F,  50-volt  electrolytic 

capacitor 

CIO — 1-/U.F,  50- volt  tantalum  electrolytic 
capacitor 

Cll — 0.01-^F  disc  capacitor 
D1  thru  D4 — 100-PIV,  3-ampere  rectifier 
(Motorola  HEP  R0101  or  similar) 

D5 — 100-PIV,  1-ampere  rectifier  (Mo¬ 
torola  HEP  R0051  or  similar) 

D6,  D7  thru  DIO,  D16— IN9I4  diode 
Dll — 20-volt,  1-watt  zener  diode  (Mo¬ 
torola  HEP  Z0421  or  similar) 


PARTS  LIST 

D12 — 6-volt  zener  diode  (1N429  or  simi¬ 
lar) 

D13,  D14 — 6- volt  zener  diode  (IN  1509  or 
similar) 

D15 — 8-volt  zener  diode  (Motorola  HEP 
Z0217  or  similar) 

FI — 2-ampere  slow-blow  fuse 
11 — Neon  panel  lamp  with  resistor 
1C1,  1C2 — 723  voltage  regulator  integ¬ 
rated  circuit  (in  TO-5  can) 

Q 1 — HEP  704  (Motorola)  or  2N3055 
transistor 

Q2— HEP  246  (Motorola)  or  2N4919 
transistor 

Q3— HEP  736  (Motorola)  or  2N2222 
transistor 

Rl,  R2— 1000-ohm,  2-watt,  10%  resistor 
R3,  R21 — 680-ohm,  14-watt,  5%  resistor 
R4 — 6-ohm,  1-watt,  5%  resistor 
R5 — 0.2-ohm,  2-watt,  5%  resistor 
R6 — 4700-ohm,  1-watt,  5%  resistor 


R7, R 1 6 — 4700-ohm ,  14-watt,  5%  resistor 
R8,R1 1 — 3900-ohm,  14-watt,  5%  resistor 
R9 — 5000-ohm  miniature  pc  potentiometer 
RIO — 5 000- ohm  dual  wire-wound  poten¬ 
tiometer 

R12 — 120-ohm,  14-watt,  5%  resistor 
R 13— 1800-ohm,  14-watt,  5%  resistor 
R 14 — 3300-ohm,  14-watt,  5%  resistor 
R15 — 75,000-ohm,  14-watt,  5%  resistor 
R17 — 1500-ohm,  14-watt,  5%  resistor 
R18 — 50,000-ohm,  miniature  pc  poten¬ 
tiometer 

R  19,R20 — 470-ohm,  14-watt,  5%  resistor 

R22 — 4300-ohm,  1%  resistor 

R23 — 3200-ohm,  1%  resistor 

SCR1 — HEPR  1221 

SCR2— HEP  320 

SI — Spst  switch 

T1 — Transformer,  42V,  3 A  Secondary 
Misc. — Printed  circuit  or  perforated 
board;  suitable  cabinet;  heat  sink;  fuse 
holder;  sockets  for  IC’s  (2);  etc. 


Fig .  1.  Power  supply  employs  two  voltage-regulator  IC's  for  super  stability. 


Cl  will  be  6  volts  greater  than  the  out¬ 
put  because  of  the  action  of  D12.  Any 
change  in  the  output  voltage  and/or 
current  will  affect  the  firing-pulse  tim¬ 
ing  at  the  gate  of  SCR1 ,  maintaining  a 
constant  potential  across  Q1. 

Construction.  The  easiest  way  to  as¬ 
semble  the  power  supply  Is  by  using  a 
printed  circuit  board.  (See  Fig.  3  for 
actual-size  etching  and  drilling  and 
component  placement  guides.)  Alter¬ 
natively,  you  can  assemble  the  circuit 
on  perforated  board  using  solder  clips 
and  sockets.  Whichever  method  you 
use,  refer  to  the  table  in  Fig.  3  for  in¬ 
structions  on  how  to  interconnect  the 
circuit  board  assembly  and  the  com- 
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SEQUENCE  OF  EVENTS 

A.  SCR2  fires  as  Cl  charges;  C4  then  dis¬ 
charges  and/C/  cuts  off. 

B.  DI5  limits  voltage  on  C7\SCR2  cuts  off 
and  C4  begins  to  charge. 

C.  C4  has  charged  above  reference  level  at 
pin  2  of/C/,  causing  the  1C  to  conduct; 
a  trigger  pulse  at  pin  6  turns  on  SCR  I 
through  Cil . 

D. SCRI  current  decreases  as  Cl  voltage 
increases.  When  voltage  across  SCR  I 
is  insufficient  to  maintain  about  10  mA 
current,  SCR  I  turns  off. 

Note:  SCR l  turns  on  and  off  at  approxi¬ 
mately  C  and  D  on  the  curve,  when  the 
output  load  is  drawing  3  amperes  at  35 
volts.  With  no  external  load,  events  C 
and  D  occur  near  the  end  of  the  wave 
as  indicated  by  the  unmarked  dots. 


Fig.  2.  Events  above  left 
are  keyed  to  points  on  curve. 


■+ 


Note:  Components  shown 
from  foil  side  of  board. 

ponents  located  off  the  printed  circuit 
board. 

Select  a  cabinet  for  the  supply  that 
is  large  enough  to  accommodate  all 
components  without  crowding.  Ma¬ 
chine  the  front  panel  for  potentio¬ 
meter  RIO ,  lamp/resistor  assembly  II, 
and  binding  posts  BP1  and  BP2. 
Mount  the  components  in  their  re¬ 
spective  holes. 

Next,  mount  Q1  and  SCR1  on  a  4"  x 
2W  x  1"  (10.2  x  6.4  x  2.5-cm)  finned 
heat  sink.  Drill  mounting  holes  for  this 
assembly,  the  line  cord,  and  fuse 
holder  through  the  rear  panel  of  the 
cabinet.  Mount  the  fuse  holder  and 
heat-sink  assembly  in  place.  Line  the 
remaining  hole  with  a  rubbergrommet 
for  the  line  cord. 


Fig.  3.  Actual-size  etching  and  drilling 
guide  is  Shown  above;  component- 
placement  diagram  is  at  left; 
table  at  right  details  hookups  between 
board  and  off-the-board  components. 


Mount  the  off-the-board  compo¬ 
nents,  followed  by  the  circuit-board 
assembly  inside  the  cabinet.  Then 
refer  to  the  table  in  Fig.  3  and  Fig.  1  to 
complete  wiring  the  system. 

Test  and  Use.  To  balance  out  com¬ 
ponent  tolerances,  IC1  must  be  ini¬ 
tially  aligned.  To  accomplish  this,  you 
will  need  an  oscilloscope,  high-im¬ 
pedance  multimeter,  and  an  impro¬ 
vised  load.  Rotate  RIO  counterclock¬ 
wise,  set  R18  to  maximum  resistance 
and  R9  for  maximum  voltage  gain  at 
pin  2  of  IC1  before  applying  power  to 
the  supply.  Connect  the  scope  from 
TP1  to  ground  and  the  multimeter 
from  TP2  to  ground.  Turn  on  the 
power. 

There  should  be  a  small  voltage  pre¬ 
sent  at  TP2 ,  but  the  scope  should 
indicate  that  SCR1  is  not  conducting. 
Keeping  the  voltage  reference  as  high 
as  possible  at  pin  2  of  /C7,  adjust  R18 
and  R9  until  SCR1  fires  regularly  and 
the  meter  indicates  9  volts  at  TP2. 
When  RIO  is  rotated  fully  clockwise, 
the  meter  should  indicate  41  volts  at 
TP2. 

Temporarily  short  out  R5  and 
momentarily  connect  a  12-ohm, 


CONNECT 


FROM: 

TO: 

FROM: 

TO 

A 

C9  + 

M 

Cl  - 

B 

Q1  E 

N,  0 

T1  S 

C 

Q1  B 

P 

BP1 

D 

Q1  C 

Q 

R10B  CCW 

E 

TP2 

R 

R10B  WIP 

F 

Cl  + 

S 

R10A  CCW 

G 

SCR1  K 

T 

BP2 

H 

SCR1  G 

U 

R10A  CW 

J 

SCR1  A 

V 

R10B  CW 

K 

TP1 

w 

R10A  WIP 

L 

C9  - 

120-watt  resistor  (or  an  equivalent 
combination)  across  the  output  via 
BP1  and  BP2 .  If  theTP2  reading  drops 
more  than  0.2  volt  or  SCR1  fires  inter¬ 
mittently,  adjust  R9  only  enough  to 
correct.  Then,  with  no  load  connected 
to  the  output  of  the  supply,  rotate  RIO 
counterclockwise.  The  reading  at'TP2 
should  slowly  decrease  to  9  volts.  If  it 
does  not,  adjust  R9  for  a  higher  volt¬ 
age  at  pin  2  of  IC1  until  it  does. 

Rotate  RIO  again  and  apply  the 
load,  compensating  for  the  voltage 
drop  by  adjusting  R18.  There  will  be 
some  combination  of  the  two  adjust¬ 
ments  that  will  permit  03  to  retain  con¬ 
trol  over  IC1  throughout  the  specified 
voltage  and  current  ranges.  To  do  th/s, 
Q3  must  always  be  forward  biased.  If 
at  any  time  Q3  does  not  draw  the 
proper  current  from  R14,  it  has  lost 
control. 

Correct  alignment  will  be  achieved 
when  the  voltage  at  the  wiper  of  R10A 
is  the  same  at  any  output.  As  a  further 
test,  connect  the  meter  across  Q1  and 
note  the  voltage  change  when  RIO  is 
rotated  clockwise.  Any  difference 
would  correspond  with  D12's  zener 
voltage  characteristics  at  bias  cur¬ 
rents  of  from  1  to  7mA.  <§> 
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""“’"AUTOMOBILE 
LOGIC  ALARM 

Simple  circuit  monitors  five  electrical  points  in 
the  car  and  sounds  an  alarm  when  the  wrong  conditions  occur. 

BY  ROBERT  GRATER 


MODERN  cars  have  warning  sys¬ 
tems  that  monitor  various  con¬ 
ditions  in  the  engine,  lights,  etc.  One 
such  system  is  the  buzzer  that  sounds 
when  the  driver’s  door  is  opened  with 
the  key  still  in  the  ignition.  There  are 
other  conditions  that  can  also  be  mon¬ 
itored  if  you  install  the  Logic  Alarm 
described  here.  These  include:  leav¬ 
ing  the  headlights  on  when  the  igni¬ 
tion  is  turned  off,  leaving  the  ignition 
on  when  the  oil  pressure  is  low;  and 
leaving  the  ignition  on  when  the  en¬ 
gine  is  overheated.  (As  options,  the 
brake  and  seat-belt  warning  light  cir¬ 
cuits  can  be  monitored.)  An  extra  ad¬ 
vantage  of  the  Logic  Alarm  is  that  the 
raucous  buzzing  of  most  door  warn¬ 
ing  systems  can  be  replaced  by  a  more 
pleasing  audio  tone. 

Circuit  Operation.  As  shown  in  Fig. 
1,the  Logic  Alarm  uses  a  single  74L86 
low-power  quad  exclusive-OR  gate 
that  receives  power  from  the  car’s 


12-volt  line  (negative  ground)  regu¬ 
lated  by  a  5-volt  zener  diode.  The  1C 
has  four  separate  gates,  each  produc¬ 
ing  an  output  if  its  two  inputs  are  in 
opposite  states.  A  gate  will  not  deliver 
an  output  if  both  inputs  are  simul¬ 
taneously  high  or  low. 

The  74L86  is  used  because  it  is  a 
low-power  device  requiring  only  3  mA. 
It  is  not  a  pin-for-pin  replacement  for 
the  conventional  TTL  7486,  which  re¬ 
quires  more  current.  The  7486  could 
be  used  if  the  circuit  is  changed  to  suit 
the  different  pin  arrangement,  the 
value  of  R9  is  changed  because  of 
greater  current  flow,  and  a  switch  is 
added  to  turn  off  the  12-volt  supply 
when  not  needed. 

The  outputs  of  the  four  gates  pass 
through  diode  isolators  to  a  solid- 
state  alarm  (another  low-power  de¬ 
vice). 

For  the  headlights-on/ignition-off 
circuits,  the  inputs  of  gate  A  are  held 
high  by  the  supply  through  R1  and  R2. 


With  the  headlights  off,  D1  and  D2 
conduct,  maintaining  the  stable  status 
of  gate  A.  However,  with  the  head¬ 
lights  on  and  the  ignition  off,  D3  con¬ 
ducts  and  input  2  to  the  gate  drops, 
providing  an  output  from  the  gate. 

The  oil-pressure  (gate  B)  and  tem¬ 
perature  (gate  C)  circuits  are  identical. 
One  side  of  each  gate  is  coupled  to  the 
ignition  through  D4  and  D6,  respec¬ 
tively  so  that  they  are  in  a  high  state 
when  the  ignition  is  on.  The  oil- 
pressure  and  temperature  sensing 
signals  should  also  be  high  when  the 
engine  is  running.  Thus  there  are  no 
outputs  from  these  gates.  When  the 
vehicle  is  first  entered  and  the  ignition 
is  turned  on  (prior  to  starting  the  en¬ 
gine),  the  oil-pressure  and  tempera¬ 
ture  sensors  will  be  ‘‘cold,”  and  the 
alarm  will  sound.  This  serves  as  a  sys¬ 
tem  test.  (If  the  car  has  instrument- 
panel  lamps  for  these  functions,  the 
Logic  Alarm  will  provide  a  warning 
even  if  one  of  the  lamps  fails.) 


Fig.  1.  Points  to  be  monitored 
are  connected  to  exclusive 
OR  gates  through  diodes . 


PARTS  LIST 


A1 — Tone  generator  (Mallory  Sonalert 
SC-628  or  similar) 

Dl  to  D12 — Diode  (IN9I4  or  similar) 

D13 — 5.1-V,  Vi- W  zener  diode  (HEP 
ZO-212  or  similar) 

IC1 — Quad  exclusive  OR  gate  (74L86) 

R 1  to  R8 — 18,000-ohm,  14- W  resistor 
R9^—  1500-ohm,  Va- W  resistor 
Misc. — 14-pin  DIP  socket,  pc  or  perfo¬ 
rated  board,  wire  for  connections, 
mounting  hardware,  etc. 

Note:  The  following  are  available  from 
RGS  Electronics,  3650  Charles  St., 
Suite  K,  Santa  Clara,  CA  95050:  kit  of 
parts  including  pc  board  but  not  Sonalert 
at  $6.35  including  postage  and  handling; 
pc  board  alone  at  $2.50. 
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Crown 
The  Known 
Value... 

at  an  uninflated  price! 

An  honest  value  isn’t  hard  to  find,  if  you  know 
an  honest  supplier.  CROWN’s  reputation  for 
providing  more  recorder  value  for  your  dollar 
is  as  old  as  our  company.  Nothing  would  ever 
cause  us  to  change  that. 

CROWN  recorders  offer  you  day-in,  day- 
out  worry-free  reliability,  plus  brilliant  perfor¬ 
mance.  Both  result  from  simple,  rugged 
design,  with  only  a  few  moving  parts.  The 
CROWN  belt  drive  and  massive  flywheel 
almost  completely  isolate  the  capstan  drive 
from  any  vibration  or  rumble. 

CROWN  electronic  circuits  are  carefully 
designed  for  maximum  reliability,  and  elec¬ 
tronic  components  are  thoroughly  tested 
before  assembly.  Oversize  meters  and  easy- 
to-handle-controls  make  operation  simple. 
The  result?  A  professional  tape  deck,  used  to 
produce  quality  recordings  in  many  a  studio. 

Each  CROWN  transport  has  undergone 
100  hours  of  testing.  Each  CROWN  recorder 
has  its  own  performance  report,  signed,  not 
stamped,  by  a  CROWN  inspector.  And  each 
CROWN  recorder  is  backed  by  a  one-year  full 
ivairanty  on  parts  and  labor;  and  an  additional 
two-year  limited  warranty  on  parts  only.  We 
put  the  CROWN  name  on  these  recorders 
proudly  -  we  believe  they’ve  earned  it. 


Why  not  talk  to  your  nearby  CROWN 
dealer  about  the  long-term  values  of  a 
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The  “you  left  the  key  in  the  ignition” 
circuit  uses  gate  D,  with  one  input 
connected  to  the  ignition  switch 
through  D8.  Thus  when  the  ignition 
key  circuit  goes  to  ground  with  the  key 
in,  one  input  is  low,  causing  the  alarm 
to  sound. 

Construction.  The  Logic  Alarm  can 
be  assembled  on  a  pc  board  (Fig.  2)  or 
wired  point-to-point  on  perforated 
board.  The  board  assembly  can  be 
cemented  directly  to  the  back  of  the 
alarm.  The  alarm  can  then  be  mounted 
either  in  a  hole  cut  in  thedashboard  or 
in  a  small  enclosure  mounted  under 
the  dashboard. 

Wiring.  The  headlight  sensing  point 
can  be  picked  up  either  at  the  fuse- 
block  or  the  headlight  switch — or  on 
the  headlight  wire  using  an  insulated 
connection.  Use  a  dc  voltmeter  to 
make  sure  that  this  point  is  at  12  volts 
when  the  lights  are  on. 

The  best  place  to  get  at  the  ignition 
circuit  is  at  the  fuseblock.  Use  a  dc 
voltmeter  to  locate  a  circuit  that  is  at 
12  volts  when  the  ignition  is  on. 


Fig .  2.  Etching  and 
drilling  guide  for  pc 
board  is  shown  below; 
component  layout  at  left. 


The  +12  volts  used  to  power  the 
alarm  can  also  be  obtained  from  the 
fuseblock.  The  alarm  can  be  wired 
permanently  to  the  supply  since  the 
power  consumption  is  so  low.  Using 
the  fuseblock  to  pick  off  the  various 
signals  allows  the  application  of  con¬ 
ventional  automotive  snap-in  connec¬ 
tors  sold  at  most  automotive  supply 
stores. 

The  oil-pressure  and  temperature 
pickoff  points  can  be  made  as  shown 
in  Fig.  3A,  using  an  insulated  connec¬ 
tor. 

The  circuit  from  the  ignition  key 
must  be  located  with  the  voltmeter 
and  should  be  at  12  volts  with  the  key 
in  the  switch.  Fig.  3B  shows  the  buzzer 
circuit  used  in  most  GM  cars — others 
are  similar.  The  buzzer  is  in  the  horn 
relay  enclosure  and  ground  is  pro¬ 
vided  through  the  key  switch  and  door 
switch.  Remove  the  wire  marked  with 
an  X  in  Fig.  3Band  connect  to  itforthe 
ignition  key  sensing.  <§> 


I  BUZZER  I  x  or 

*  *  KEY 
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SWITCH 
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1 
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Fig.  3 .  Circuits  for  connecting 
to  monitored  points. 
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If  Santa  had  a 
Altair.  • . 

Santa  might 
be  possible! 


Hove  you  ever  wondered  how  Santa  keeps  track  o\  all  the 
addresses  of  all  the*  children  in  ihe  world?  How  he  knows  who 
gets  what? 

With  an  Altai r  8800  Sanla  might  have  a  fighting  chance.  He 
might  he  able  to  keep  up  with  the  ever-expanding  toy  industry. 
He  might  be  able  to  remember  who's  been  naughty  and  nice. 

With  an  Altair  8800,  Santa  might  be  possible 

This  Christmas  you  can  do  something  that's  never  before  been 
possible.  You  can  put  an  Altair  under  your  tree  or  under  the  tree 
of  a  friend  Or  voir  can  start  with  our  special  Christmas  7ri  Ijmc 
payment  plan!* 

1  he  Altair  8800  is  the  NUMBER  ONE  hobby  computer  in  the 
whole  world.  No  other  computer  offers  you  the  power  and  versa¬ 
tility-  the  proven  track  record  — of  the  Altair  8800  at  a  compa¬ 
rable  price.  Nu  other  hobby  computer  offers  you  the  sophistica¬ 
tion  of  Altaic  BASIC  software  or  the  wide  variety  of  Altair  modules 
and  peripherals  No  other  hobby  computer  offers  you  the  cus¬ 
tomer  support  of  an  Altair  (tree  membership  in  the  Altair  Users 
Club  free  access  to  the  Altair  Service  Department  and  the  Altair 
Software  Library,  and  a  free  subscription  to  the  Altair  monthly 
publication.  Computer  Notes 

Order  now  and  avoid  the  Iasi  minute  Christmas  rush! 


%  Christmas  75  Time  Payment  Plan 

IK  Allair  for  Just  SfrS.DO  a  month! 

I  he  Altair  time  payment  plans  allow  you  to  be  Ihe  owner  of 
an  Altair  8800  with  1.024  bytes  of  memory  tor  just  Si >8. 00  a  month 
Each  month  (for  8  months)  you  send  in  vour  payment  and  we 
send  you  part  of  an  Altair  kit  until  you  have  the  complete  system 
t  he  advantages  of  this  plan  are  NO  interest  or  financing  charge, 
GUARANTEED  price  based  nn  today's  price,  and  free,  immediate 
membership  lo  the  Altair  Users  Group  mi  lading  subscription  in 
Computer  Notes. 

Our  terms  are  cash  with  order,  iSankAmerkard  or  Mastei 
Charge  fl  you  send  in  an  early  payment  we  will  make  an  early 
shipment.  B\  the  same  token,  a  late  payment  will  result  in  a  late 
shipment  (After  tit)  days  past  due,  the  balance  of  the  deaf  is 
cancelled  -Ml  payments  must  be  made  within  It)  months) 

Tola!  Price:  $544  (Retail  price  Altair  54  *9  Memory  $h7, 
Postage  and  handling  58—  total  5544 1 


HARD W4ge  PRICES: 

Allair  Computer  kit  wilh  complete  assembly  inslr 

Assembled  and  tested  Allair  Computer 

1*024  Bvl'p  Stalk  Memory  Card 

2,04a  Byte  Sialic  Memory  Card 

4,lPHi  By  It1  Dynamic  Memory  Card 

Full  Parallel  tnlerface  Card 

Serial  Interlace  Card  R52.12) 

Serial  Interface  Card  (TTl.  or  Teletype  I 
Audio  Cassette  Record  Interlace 
COMTfK  It' 


rtiuns  $439 

$821 

$07  Id)  and  $139  assembled 
$14$  kil  and  $10$  assembled 
$204  ktl  and  $  f  5K  assembled 
$l)2  kit  and  $114  assembled 
S1 10  kil  and  $1  US  assembled 
$124  kil  and  $146  assembled 
SI  2(1  kit  and  $174  assembled 
S7HU  kil  and  S'JJt}  assembled 


turn#1** 


"The  C uniter  II  Computer  Terminal  has  a  lull  alpha-mimetic  keyboard  and  a 
highly  readable  12-rharacter  display.  II  has  Ms  own  mlt-mat  memory  of  236 
characters  Hind  complete  cursor  control.  Also  has  Ms  imn  budl-in  audio  cassette 
interfile e  lhal  allows  you  to  connect  the  Cornier  II  lo  any  tape  recorder  (or 
both  storing  dala  from  the  computer  and  feeding  it  into  Ihe  computer,  Requires 
.in  RS2J2  interface  Card, 

SOFTWARE  PRICES: 

Allair  4K.  BASIC  $350 

Purchasers  of  an  Allair  flHfll),  4K  of  Affair  Memory,  and  Altair  Scroll  I/D  or 
Audio -Cassette  I/O  -  ONLY  $60 

All  air  Ilk  BASIC  _  $500 

Purchasers  of  .in  Altair  SHOD,  BK  of  Altair  Memory,  and  Allair  Sena!  t/O  or 
Audm-C.isscllc  I/O  ONLY  $75 

Allair  EXTENDED  B  ASIC  $750 

Purchasers  ol  an  Allair  BtHMI,  (2k  of  Allair  Memory,  and  Altair  Serial  I/O  or 
Audio-Cassette  I/D  ONLY  $150 

Altair  PACKAGE  ONE  (assembler,  teM  editor,  syilem  monitor! 

Purchasers  of  an  Allair  HFIINl,  8K  fit  Allair  Memory,  and  All  air  I/O  ONLY  $1(1 

MOTE:  When  ordering  software*  specify  paper  I  ape  or  cassette  lape. 

Warranlv:  9(|  days  on  parts  fur  kits  and  9(1  days  on  parts  and  labor  irir  ass  cm  bled 
moils.  Prices,  speed  ic  .Minns,  and  delivery  subject  to  change. 


M|l5/l>  IJltt  Linn  N.E.,  Albuquerque,  NM  B 7 11)8  S(Jl/26l-755 3  nr  262-1931 

MAIL  THIS  COUPON  TODAY; 

O  I  m  Imod  i>  r  lief  k  (or  $ _ 

□  Hunk  Arm 'nr  an!  _ _ Q  nr  M.i>u»r  Charter  _ 

□  Altair  BfHHl  □  kit  O  Assembled  □  Options 

(Lrsl  on  separate  sheet  \ 

I  in  hub-  $H  itu  pustule  A  handling 

□  Alltiir  1  mu-  Pay  morn  Plan 

□  Please  H-ntl  iree  tiler atom  □  Please  send  my  order  to  diderent  address 

d.  hi  nn  separate  sheet  j 

N  AMI  _ _ 

ADDRESS. _ „ _ — _ _ — - - - 

cm _ STATE  *  ZIP _ 

MtTS/632B  Linn  N,E„  Albuquerque,  NM  B7108  >05/2657553  or  2*2-1951 

SOU  Personal  i  hoc  ks  Take  2-3  weeks  I  nr  c  lea  ram  e  For  unmetliale  prmessing 
Moitl  money  order  or  use  <  h.irge  i  ard 
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Demand  for  electronics  technicians  will  continue  to  grow  year  after 
year,  according  to  responsible  projections,  not  only  in  broadcast  control 
(shown  here),  but  in  hospitals... industry... offices... schools.  Electronics 
is  the  field  for  tomorrow. 


16  WAYS 
TO  MOVE 
AHEAD  IN 


Choose  the  one  that's  right  for 
you,  now.  The  one  that  can 
make  your  future  more  reward¬ 
ing,  more  secure,  more  enjoy¬ 
able.  These  steps  to  your  better 
tomorrow  are  available  from 
Electronics  Technical  Institute 
...the  finest  in  electronics  home 
study  courses  and  programs! 

“Building”  is  a  key  word  at 
Electronics  Technical  Institute. 
Whether  your  goal  is  to  get  into 
TV  Repair  and  Service,  get  your 
FCC  license,  move  into  comput¬ 
ers,  advance  in  your  present  job 
through  learning  solid-state 
technology,  or  become  an  elec¬ 
tronics  draftsman,  you  build  a 
solid  future  where  the  action  has 
to  come. 

You  build  that  future  on  a 
foundation  of  learning  that  is 
useful . .  .practical .  ..step-by- 
step.  ..hands-on. 

You  build  it  from  the  begin¬ 
ning  by  a  special,  simplified, 
building-block  teaching  system 
called  Autotext  (exclusive  with 
Electronics  Technical  Institute) 
that  makes  learning  fun.  You 
keep  building,  combining 
hands-mind-equipment  in  the 
most  practical  way,  so  you  can 
“talk  shop”  or  present  an  idea 
effectively,  and  you  can  also  do 
the  job !  You’ve  learned  by 
doing,  and  you  gain  all  the  con¬ 
fidence  that  comes  with  it. 

You  build  with  the  con¬ 
cerned  personal  help  of  a  li¬ 
censed  instructor  who  knows  the 
subject  and  wants  to  know  you. 
You  build  with  the  reputation  of 
the  school  that  began  as  the 
Marconi  Institute  back  in  1909. 

In  many  phases  of  building 
your  technical  know-how,  you 
use  specially  developed  Project 
Kits  that  move  in  a  logical  se¬ 
quence,  hands-on,  from  the  first 
step  through  completion  of  bas¬ 
ic  units.  There  is  no  surer  way  to 
build  solid  electronics  knowl¬ 
edge  and  your  own  confidence 
in  what  you  can  do. 

Choose  your  future. ..here, 
and  now! 

Fundamental  Electronics 

Get  a  solid  foundation  for  en¬ 
tering  the  fast-moving  world  of 
electronics  where  today  is  great, 
and  tomorrow  will  be  greater. 
Learn  it  the  simple,  easy,  step- 
by-step,  programmed  way 
called  Autotext,  exclusive  with 
ETI! 

Electronics  Drafting 
Learn  a  vitally  needed  specialty 
that  translates  new  tech- 
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ELECTRONICS 


nological  concepts  and  develop¬ 
ments  to  the  practical  drawing 
board.  Become  a  specialist-in¬ 
demand,  through  ETI’s  training. 
Learn  it  at  home. ..get  your  fu¬ 
ture  moving  now! 

Color  TV  Servicing 
There’s  a  real  future  waiting  for 
the  established  color  television 
technician.  You  become  that 
technician  through  this  program 
that  takes  you  step-by-step  to 
theoretical  and  practical  mastery 
of  color  TV.  Get  your  tomorrow 
started  today! 

Master  TV/ Radio  Servicing 
Here  is  true  “master”  prepara¬ 
tion  for  a  career  that  can  take 
you  as  far  as  you  want  to  go  into 
radio  and  television  servicing, 
both  black  and  white,  and  color. 
The  helpful,  practical  ETI  way 
can  be  your  way  to  more  money, 
security,  success! 

Communications 
ETI’s  communications  program 
opens  up  a  whole  range  of  ca¬ 
reer  development  possibilities  in 
electronics.  Solid-state  receivers, 
solid-state  audio  equipment, 
communications  equipment, 
CATV,  as  well  as  preparation* 
for  FCC-licensed  positions  in 
commercial  broadcasting  and 
mobile  communications.  You 
can  find  a  real  future  here! 


Industrial  Electronics 
You  open  great  career  opportu¬ 
nities  through  this  program,  as 
instrumentation  technician, 
electronic  equipment  main¬ 
tenance  technician,  electronic 
calculating  machine  technician 
and  audio  technician.  It  also 
prepares  you  to  move  into  and 
up  in  communications,  automa¬ 
tion  and  industrial  electronics! 

NOVEMBER  1975 


Digital  Technology 

Join  the  digital  revolution  which 
is  radically  altering  our  lives  to¬ 
day  and  tomorrow.  Get  solidly 
trained  in  the  new  digital  spe¬ 
cialties  that  can  lead  to  a  real  fu¬ 
ture  as  a  digital  control  tech¬ 
nician,  electronic  calculating 
machine  technician,  field  repre¬ 
sentative,  manufacturer’s 
representative. 

Electronics  Technology 
Learn  electronics  across  the 
board!  You’ll  be  ready  for  real 
career  advancement  with  train¬ 
ing  that  can  lead  to  technical 
positions  in  communication,  au¬ 
tomation  and  industrial  elec¬ 
tronics,  and  can  also  help  you  in 
sales  positions,  management 
and  administration. 

Computers 

ETI  offers  training  opportunities 
in  Computer  Technology  and 
Computer  Programming.  Learn 
at  home,  and  get  ready  to  enter 
a  field  where  incredible  devel¬ 
opments  are  sure  to  continue. 

It’s  practical,  useful-the  step- 
by-step  ETI  way! 

Advanced  Electronics 
Want  greater  challenges  and  ca¬ 
reer  advancement?  This  course 
is  for  you.  It  can  be  valuable 
preparation  not  only  for  a  tech¬ 
nical  career,  but  also  for  the 
fields  of  sales,  management  and 
administration.  Make  your 
move  now! 

Digital  Electronics- 

Advanced 

Here’s  a  special  course  for  those 
already  in  the  field  of  digital 
electronics,  ready  to  move  into 
more  advanced  areas.  This  is 
how  to  move  up  in  sales,  man¬ 
agement  and  administration. 
Here’s  your  tomorrow! 

CIRCLE  NO.  33  ON  FREE 


Black  and  White  TV 
Servicing— Advanced 

This  can  be  yQurown  “ad¬ 
vance”  source  to  black-and- 
white  TV  competence  from  A  to 
Z.  You’ll  construct  a  receiver 
yourself,  if  you  wish.  A  key  to 
life-time  success! 

Industrial  Instrumentation- 
Advanced 

Move  up  in  the  world... the 
wonderful  electronics  world! 
This  course  opens  up  a  whole 
range  of  careers  in  the  industrial 
field,  as  instrumentation  tech¬ 
nician,  laboratory  technician, 
process  control  technician  or 
electronic  calculating  machine 
technician.  Get  ready. ..and  go! 

Color  TV  Servicing- 
Advanced 

Here  is  the  “graduate”  course  in 
color  TV  for  those  who  already 
know  television  fundamentals. 
You’ll  learn  color  TV  from  top 
to  bottom,  build  your  own  set  if 
you  choose.  A  great  way  to 
build  your  future! 


Solid-State  Electronics- 


Advanced 

Applications  of  transistors  are 
increasing  all  the  time  and  the 


transistor  may  be  a  break¬ 
through  comparable  in  impor¬ 
tance  to  the  development  of  nu¬ 
clear  energy.  Solid-state  can 
mean  your  solid  career  develop¬ 
ment,  too,  through  ETI! 

FCC  License  Preparation 
Here  is  real  down-to-earth  prac¬ 
tical  preparation  to  take  your 
3rd,  2nd,  or  1st  class  Federal 
Communication  Commission 
Radio-telephone  License  exam¬ 
inations.  Get  yourself  ready  now 
for  any  of  the  FCC-licensed  po¬ 
sitions  involving  broadcasting, 
mobile  communications,  micro- 
wave  communications  links, 
marine  communications  equip¬ 
ment  or  in  many  other  positions 
in  solid-state,  communications, 
CATV.  Get  ready  for  tomor¬ 
row...  today! 

And  it’s  simple  to  check  it  all 
out  right  now,  with  no  obliga¬ 
tion— and  no  salesman  will  call. 
All  it  takes  to  get  the  colorful 
new  48-page  ETI  Career  Book  is 
a  card  or  coupon.  If  you  like 
electronics,  you’ll  enjoy  reading 
about  it.  You  owe  it  to  yourself 
to  get  the  facts. 

The  Career  Book  itself  may 
be  worth  real  money  to  you,  as 
you  make  plans  for  your  future 
and  consider  the  many  opportu¬ 
nities  open  to  you  through 
16  different  courses  and 

programs  in 
electronics. 

To  build  a 
future  in  elec¬ 
tronics.  the 
first  step  is  to 
send  for  your 
free  ETI  Ca¬ 
reer  Book 
today! 


Electronics 
Technical  Institute 

Division  of  Technical  Home  Study  Schools 


Electronics  Technical  Institute,  Dept.  2-473-1 15 
Little  Falls,  New  Jersey  07424 

l~~l  Send  me  the  Electronics  Technical  Institute  Career  Book. 

Tell  me  how  I  can  get  j  head  in  Electronics  through  ETI.  I've  checked  the  Aelds  of  special  interest  to  me. 
□  TV/ Audio  Sen  icing  Q  Communications  □  Computers  □  Business  and  En*m**rin* 


FCC  License 
Aircraft 
Marine 

Mobile  Two-Way 


Black  and  While 
Color 
Solid-State 
CATV 

Closed  Circuit 
Video  Recorders 


Ht-Fi  Stereo 

□  Check  here  for  Veterans  information. 


Digital  Electronics 
Computer  Technology 
Computer  Programming 


Electronics  Fundamentals 
Electronics  Drafting 
Industrial  Electronics 
Advanced  Electronics 
Industrial  Instrumentation 
Electronics  Technology 
Medical  Electronics 


Name - 

(plrase  print) 

1 

Ci  tv 

State 

Zip 

1 

mmd 
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Product 
Test  Reports 


ABOUT  THIS  MONTH'S  HI-FI  REPORTS 

International  Audio  Designs  is  an  unfamiliar  name  in  the  hi-fi  market¬ 
place,  but  the  company's  Model  B3A  dynamic  range  expander  should  have 
a  wide  appeal  for  audiophiles  who  wish  to  restore  some  of  the  dynamics  lost 
in  their  compressed  tape  and  disc  recordings  and  FM  broadcasts.  The  ex¬ 
pander  can  add  up  to  15  dB  of  dynamic  range  to  the  program.  Its  gain 
variations  ore  absolutely  undetectable  while  listening  to  a  program . 

When  Struve  Brothers  announces  a  new  phono  cartridge ,  you  can  be  sure 
that  it  is  designed  to  fill  a  definite  need  in  the  marketplace .  The  Model 
M95ED  has  the  flat t  uncolored  sound  of  the  highly  respected  Share  V-15 
Type  III  at  a  price  most  critical  audiophiles  can  afford , 

Yamaha ,  a  company  well-known  for  its  motorcycles,  has  only  recently 
had  its  audio  products  achieve  a  telling  fame  on  the  hi-fi  scene.  The 
company's  Model  CR-SOO  stereo  receiver  does  almost  everything  yon  could 
require  of  a  deluxe  receiver,  ft  performs  more  like  the  most  refined  separate 
components  than  like  a  compact,  reasonably  priced  receiver. 

— Julian  D.  Hirsch 


IAD  MODEL  B3A  DYNAMIC  RANGE  EXPANDER 

Restores  dynamics  to  compressed  recorded  material. 


Internationa!  Au¬ 
dio  Designs  has 
recently  intro¬ 
duced  a  novel 
dynamic  range 
expander  whose  operating  parame¬ 
ters  (as  we  ll  see)  are  radically  differ¬ 
ent  from  those  of  other  expanders  we 
have  used.  The  Model  B3A,  as  with 
other  expanders,  is  designed  to  re¬ 
store  some  of  the  program  dynamics 
that  are  inevitably  lost  in  any 
compressor-processed  recording  or 
broadcast  program. 

The  expander  is  housed  in  an  attrac¬ 
tive  black  plastic  case  with  thick  clear 
plastic  end  plates.  The  case  measures 
1 2"L  x  5WT)  x  3  W'H  (30,5  x  13,3  x  9,5 
cm)  and  weighs  ZVi  pounds  (1.6  kg), 
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The  manufacturer  s  warranty  covers 
defects  in  material  and  labor  for  a 
period  of  three  years  from  date  of 
purchase.  The  retail  price  of  the  ex¬ 
pander  is  $279. 

Technical  Details*  The  designer  of 
an  expander  must  choose  appropriate 
attack  and  release  time  constants,  as 
well  as  the  slope  of  the  expansion 
(such  as  1 .5  dB  of  output  change  for  1 
dB  of  input  signal  change).  The  goal  is 
usually  to  restore  some  measure  of  the 
compressed  dynamics  of  the  program 
without  introducing  audible  side  ef¬ 
fects,  Almost  all  expander  designs 
have  fallen  short  of  the  latter  require¬ 
ment. 

If  the  expansion  is  accompanied  by 


“pumping11  sounds  as  the  level 
changes  or  by  transient  “fuzz'1  or 
’  swishes”  of  background  noise,  the 
expander  is  of  little  value  to  the  user. 
By  careful  design  and  by  limiting  the 
degree  of  expansion  to  some  extent, 
these  effects  can  be  minimized.  It  is 
difficult  to  eliminate  them  competely, 

IAD  has  chosen  an  attack  time  of  100 
ms  for  the  Model  B3A,  which  is  rela¬ 
tively  slow  for  some  expanders  but  is 
fast  enough  to  be  effective.  On  the 
other  hand,  a  very  long  release  time  on 
the  order  of  30  seconds  renders  the 
reduction  in  gain  following  an  expan¬ 
sion  completely  inaudible.  As  we  de¬ 
termined  during  our  tests,  the  action 
of  the  IAD  expander  is  somewhat  more 
complex  than  this  would  indicate,  but 
its  extremely  long  release  time  cer¬ 
tainly  distinguishes  the  IAD  approach 
from  ail  others  we  have  seen. 

The  expander  provides  a  smoothly 
controllable  expansion  of  as  much  as 
1 5  dB  or  more.  It  can  be  inserted  in  the 
signal  path  between  a  preamplifier 
and  a  power  amplifier  or  in  the  tape¬ 
monitoring  system  in  an  integrated 
amplifier.  With  no  expansion,  the  gain 
of  the  expander  is  unity,  with  each 
channel  s  signal  passing  through  an 
operational  amplifier  that  uses  some 
80  dB  of  negative  feedback.  The  input 
impedance  is  47,000  ohms,  while  the 
output  impedance  is  600  ohms. 

The  maximum  output  signal  level  is 
9voltsinto  ahigh-impedance  load  or  4 
volts  into  600  ohms.  The  maximum 
rated  output  is  7.5  volts.  Hum  and 
noise  are  rated  to  be  at  feast  86  dB 
below  the  rated  output,  with  distortion 
less  than  0.05%  at  any  level  up  to  the 
rated  output  and  0,005%  at  outputs  of 
less  than  1  volt. 

The  only  operating  control  on  the 
expanderis  aslide-type  potentiometer 
that  is  used  to  adjust  the  sensitivity  of 
the  expansion  circuit.  At  its  minimum 
setting,  there  is  no  expansion.  As  the 
pot  is  moved  right  toward  maximum, 
increasing  amounts  of  expansion  are 
introduced,  depending  on  the  input 
signal  level  Red  LED  indicators  above 
the  control  come  on  at  2-dB  intervals 
that  correspond  to  1.5  to  13.5  dB  of 
expansion.  (The  circuits  have  a 
somewhat  greater  range  than  this.)  Al¬ 
though  the  LED  s  are  sequentially  ac¬ 
tivated  by  an  analog-to-digital  conver¬ 
ter,  the  expansion  process  is  smooth 
and  continuous. 

There  is  no  power  switch  on  the  ex¬ 
pander,  which  is  designed  to  be  pow¬ 
ered  and  deactivated  when  it  is 
plugged  into  a  switched  ac  outlet  of 
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an  amplifying  system.  With  a  2-watt 
power  consumption  it  is  practical  to 
leave  the  expander  on  at  all  times  if 
this  proves  to  be  more  convenient. 

Laboratory  Measurements.  The 

output  of  the  expander  clipped  at  9 
volts  into  a  high-impedance  load,  as 
rated.  The  1000-Hz  harmonic  distor¬ 
tion  was  buried  in  the  noise  level 
below  2  volts  output,  where  it  mea¬ 
sured  0.006%  with  no  expansion  being 
used.  At  7  volts  output,  the  THD  mea¬ 
sured  0.03%  at  20  Hz,  0.014%  at  1000 
Hz,  and  0.013%  at  20,000  Hz.  With  full 
expansion,  the  THD  was  0.04%  at  20 
and  20,000  Hz  and  0.025%  at  1000  Hz. 
The  output  noise  with  IEC  “A”  weight¬ 
ing  measured  76  dB  below  1  volt,  or 
91.5  dB  below  the  rated  7.5-volt  out¬ 
put. 

With  no  expansion,  the  frequency 
response  was  as  flat  as  our  test  in¬ 
struments,  measuring  ±0.25  dB  from 
20  to  20,000  Hz.  (lAD’s  rating  is  ±0.3 
dB,  5  to  100,000  Hz.)  When  we  applied 
full  expansion,  the  response  appeared 
to  be  reasonably  flat  through  the  mid¬ 
range,  being  down  1  dB  at  200  and 
2500  Hz  and  rolling  off  to  -1 1  dB  at  20 
Hz  and  -12  dB  at  20,000  Hz.  It  was 
obvious  from  observing  the  LED  indi¬ 
cators  that  they  did  not  really  repre¬ 
sent  the  response  of  the  expander’s 
amplifiers.  Instead,  they  represent  the 
shaping  of  the  response  in  its 
expansion-sensing  circuits.  Appar¬ 
ently,  the  expander  responds  most 
readily  to  midrange  levels  and  is  less 
influenced  by  very  low  and  very  high 
frequencies. 

The  expander’s  dynamic  behavior 
was  revealed  quite  clearly  when  we 
applied  10-dB  increments  of  input 
signal  level  change  and  plotted  the 
output  on  a  graphic  recorder.  Starting 
from  a  low  signal  level  (our  0-d  B  refer¬ 
ence  was  below  the  threshold  for  the 
expansion  circuit),  the  first  10-dB  in¬ 
crease  produced  a  12-dB  output  in¬ 
crease  that  appeared  to  be  well  within 
the  100-ms  rated  attack  time.  The  sec¬ 
ond  10-dB  increase  stepped  the  out¬ 
put  up  by  15.5  dB,  while  the  third 
1 0-dB  input  increase  stepped  the  out¬ 
put  17.5  dB.  Hence,  a  total  increase  of 
30  d  B  at  the  input  increased  the  output 
by  45  dB.  On  the  time  scale  of  the  re¬ 
corder  chart,  the  increases  appeared 
to  be  instantaneous. 

When  we  dropped  the  input  signal 
level  from  +30  to  +20  dB,  the  output 
dropped  10  dB,  following  the  input 
change.  However,  the  gain  of  the  ex¬ 
pander  then  decreased  smoothly  by 
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7.5  dB  in  the  next  22.5  seconds.  The 
next  step  downward,  to  +10  dB,  also 
appeared  at  the  output  as  a  10-dB 
drop,  followed  by  a  5-dB  reduction  in 
the  next  10  seconds.  Finally,  the  last 
reduction,  toOdB,  dropped  the  output 
by  10  dB  to  a  +2-dB  level,  with  the 
output  dropping  to  0  dB  (to  equal  the 
input  level)  in  another  4.5  seconds. 

User  Comment.  Our  measurements 
confirmed  lAD’s  claims  for  the  electri¬ 
cal  performance  of  the  Model  B3A  ex¬ 
pander.  However,  the  value  of  the  ex¬ 
pander  can  be  assessed  only  by  actu¬ 
ally  operating  it  in  a  music  system.  We 
connected  the  expander  into  several 
systems  and  found  the  tape-monitor 
connection  to  be  the  most  practical. 
Not  only  does  this  make  the  expansion 
characteristic  independent  of  the  vol¬ 
ume  control  setting,  but  it  makes  it 
possible  to  instantly  switch  the  ex¬ 
pander  in  and  out  of  the  system  to 
demonstrate  its  subjective  effect.  This 
is  very  important  if  for  no  other  reason 
than  to  determine  whether  or  not  the 
expander  is  really  operating. 

At  no  time — regardless  of  program 
material,  control  settings,  or  other 


considerations— were  we  able  to  de¬ 
tect  the  expander  in  the  performance 
of  its  function.  When  none  of  its  LED’s 
were  on,  switching  the  expander  in 
and  out  of  the  system  made  no  change 
in  the  program  level.  On  the  other 
hand,  if  the  LED’s  indicated  consider¬ 
able  expansion,  the  drop  in  volume 
level  was  dramatic  when  the  expander 
was  bypassed. 

The  digital  operation  of  the  LED’s 
gives  the  impression  that  the  changes 
in  gain  of  the  amplifiers  in  the  expand¬ 
er  also  occur  in  discrete  steps.  In  re¬ 
ality,  the  changes  are  so  continuous 
and  smooth  that  one  can  never  detect 
the  expansion  action  by  ear.  Depend¬ 
ing  on  where  the  sensitivity  control  is 
set,  relative  to  the  program  level,  one 
can  use  the  Model  B3A  as  an  “upward 
expander,”  with  the  average  program 
level  receiving  little  or  no  expansion.  If 
you  do  this,  be  sure  that  your  amplifier 
and  speaker  systems  are  equal  to  the 
task,  since  15  dB  of  expansion  will  in¬ 
crease  the  amp’s  output  power  by 
some  32  times  compared  to  what  it 
would  be  without  the  expander! 

An  alternate  approach  is  to  use  a 
large  portion  of  the  expansion  at  nor- 
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NEW 

GENERATION  OF 
TV  ANTENNAS! 


Finest  Color 
Reception 

Ask  your  distributor 
for  complete  information! 

•  New  Standard  Of  Excellence  In 
Construction  And  Performance. 

•  Anodized  and  Ruggedized  for 
Weather  Protection  and  Long  Life. 

•  Models  To  Solve  Every  Area 
Reception  Problem. 

•  Most  Powerful  UHF  and  VHF 
Performance  Ever. 

•  New  Tri-Linear  UHF  Director 
System  Extends  UHF  Reception 
Distance  Up  To  30  Miles  Farther 
From  Station  in  Many  Areas. 

PLUS . . .  New  Generation  FM  Antennas. 

High  Performance  Ruggedized  Yagis. 

New  Solid  State  Preamplifiers. 


NEW  TRI-LINEAR  UHF  DIRECTOR  SYSTEM* 

Increases  Gain  up  to  30%! 

Provides  broader  signal  capture  area  in  a  more  compact  configuration. 


ORDINARY  UHF  Director 
System. 


sy2" 

Uses  half  wave  directors  approximately  5%" 
long  which  respond  primarily  to  the  high  end 
of  the  band,  with  very  little  gain  on  the  low  end. 


55" 


Typical  gain  curve  with  ordinary  UHF  directors. 
Note  low  response  on  low  end  of  band. 


WIN E GAR D  Gain  TriLinear 

Directors 


15%" 

Act  as  3  half-wave  directors  on  the  high  end 
of  the  band,  and  re-resonate  as  a  loaded  half¬ 
wave  director  on  the  low  end  of  the  band.  This 
results  in  high  linear  gam  on  all  UHF  channels, 
giving  the  antenna  sharper  directivity  and  up 
to  30%  more  gam  over  other  high  gam  UHF 
antennas. 


10" 

Boom  length  required  for  12  directors 


_ 

— 

Typical  gain  curve  with  Wmegard  Tri-Linear 
directors.  Note  high  uniform  gain  across  entire 
band 
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ANODIZED! 

Exclusively  Winegard!  Elements  are 
silver  anodized,  the  boom  blue  anodized 
for  the  best  possible  protection 
for  aluminum  against 
corrosion  and  weather. 


FROM  WINEGARD 
THE  FIRST  REALLY  NEW  LINE  OF 
TV  ANTENNAS  IN  YEARS! 

Sells  Easier/Goes  Up  Easier/Performs  Better/Stays  Up  Longer 
Cuts  Down  Call-backs./Try  One  On  Your  Next  Installation. 


Chromstar...a  new  word  for  a  superior  new  line 
of  antennas— engineered  in  the  Winegard  tradi¬ 
tion  of  integrity,  quality,  craftsmanship. 

Rugged  construction  and  advanced  electron¬ 
ics  move  this  new  line  even  farther  ahead  of 


features.  More  benefits.  Greater  advantages. 
More  of  everything  for  you  and  your  customers, 
to  meet  today’s  demand  for  years  of  quality 
performance. 


other  antennas.  More  powerful  performance  all 
down  the  line.  New  Tri-Linear  director  system 
gives  sharper  directivity  and  up  to  30%  more 
gain  over  other  high  gain  UHF  antennas.  New 


GET  ALL  THE  FACTS  FROM  YOUR  WINE¬ 
GARD  DISTRIBUTOR,  PLUS  FREE  SPEC 
CHARTS  ON  ALL  MODELS.  Try  Chromstar  on 
your  next  installation  and  see  the  big  difference. 


RUGGEOIZEO!  Chromstar  antennas  are  designed  to  defy  weather  and  wear— are  engineered  for 
extra  strength  at  all  points  of  stress.  You  can  actually  see  the  difference  in  the  rugged  construction. 


Exclusive  7/e  diameter 
aluminum  tubing  for 
30%  greater  strength, 
better  performance, 
longer  life.  Winegard  is 
the  first  and  only  manu¬ 
facturer  to  use  this 
larger  diameter. 


Newtruss-type  phasing 
bars,  top  and  bottom, 
with  more  conductive 
surface,  give  maximum 
transfer  of  signal. Truss- 
type  bridge  construc¬ 
tion  more  than  doubles 
boom  strength. 


New  scissors  -  type 
struts  between  upper 
and  lower  booms  and 
center  boom  on  wedge 
models,  for  extra  sup¬ 
port,  easier  installation. 


High-impact  girder  de¬ 
sign  support  insulators 
are  moulded  of  super¬ 
tough  Noryl  G-E  plastic. 
Four  positive  locks 
give  maximum  support 
and  permanent  align¬ 
ment. 


Double  boom  on  longer 
flat  line  models  for  ex¬ 
tra  strength  &  rigidity. 


Critical-point  weather 
protection!  *New  com¬ 
pact  weatherproof  car¬ 
tridge  housing  for 
downlead  preampli- 
fiersand  filter  modules. 
New  printed  circuit 
downlead  module  with 
both  twin  lead  and  75 
ohm  coax  connections. 
No  separate  matching 
transformer  required. 


TV  ANTENNAS  MORE  PEOPLE  LOOK  UP  TO 
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mal  program  levels  (turning  down  the 
amp’s  volume  control  and  raising  the 
expander’s  sensitivity  control  to  re¬ 
store  the  lost  volume).  Then  the  Model 
B3A  acts  as  a  “downward  expander” 
and  in  the  process  reduces  noise  and 
hum  by  as  much  as  15  dB.  In  this 
mode,  soft  passages  may  become 
nearly  inaudible.  For  our  purposes, 
the  best  mode  was  an  intermediate 
stage,  with  the  third  or  fourth  LED  on 
at  average  program  levels.  This  pro¬ 
vided  a  useful  amount  of  expansion  as 
well  as  some  noise  reduction. 

The  effectiveness  of  the  expander 
depends  to  a  great  extent  on  program 


dynamics.  With  most  records  and 
tapes,  especially  where  the  program 
has  been  allowed  to  retain  some  of  its 
dynamic  content,  the  results  are  no¬ 
thing  short  of  fantastic.  A  commer¬ 
cially  taped  piano  solo,  for  example, 
was  reproduced  with  its  pianissimo 
portions  barely  audible,  while  fortis¬ 
simo  passages  drove  the  amplifier  to 
more  than  200  watts/channel  output. 
The  sound  was  highly  realistic,  since 
one  never  had  the  sense  that  the 
system’s  gain  was  being  manipulated. 

It  is  our  opinion  that  the  IAD  Model 
B3A  can  restore  a  substantial  amount 
of  the  compressed  dynamics  to  much 


SHURE  MODEL  M95ED  STEREO  PHONO  CARTRIDGE 

Moderately  priced ,  it  has  “sound”  of  more  costly  K-/5  Type  III . 


The  new  Shure 
M95ED  stereo 
phono  cartridge 
falls  between  the 
company's  top- 
of-the-line  V-1 5  Type  III  and  its  moder¬ 
ately  priced  Model  M91ED.  The  new 
cartridge  has  a  pole  piece  that  is  simi¬ 
lar  to  the  one  used  in  the  Type  III,  al¬ 
though  it  is  not  constructed  of  lami¬ 
nated  elements.  The  design  makes 
possible  a  lower  winding  inductance, 
which  results  in  a  flat  frequency  re¬ 
sponse  that  is  almost  identical  to  that 
of  the  Type  III.  A  low  stylus  mass  of 
0.5  mg  promises  excellent  high- 
frequency  “trackability.” 

The  physical  appearance  of  the  car¬ 
tridge  is  similar  to  that  of  the  Type  III, 
including  an  integral  swing-away 
stylus  guard  as  part  of  the  replaceable 
stylus  assembly.  The  trackability  of  the 
cartridge  throughout  the  audio  range 
is  such  that  at  its  nominal  operating 
force  of  1  gram  it  is  about  equal  to  the 
Type  III  operating  at  0.75  gram. 

The  retail  price  of  the  Shure  Model 
M95ED  stereo  phono  cartridge  is 
$59.95. 

Laboratory  Measurements.  We 

installed  the  cartridge  in  the  tonearm 
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of  a  high-quality  record  player  for  our 
tests.  Operating  the  cartridge  at  a 
1-gram  tracking  force,  we  soon  con¬ 
firmed  that  it  was  able  to  track  very 
high  velocities  at  low  and  midrange 
frequencies  on  our  Cook  and  Fairchild 
test  records.  With  another  tracking 
test  record,  produced  by  the  German 
Hi-Fi  Institute,  the  cartridge  tracked 
300-Hz  tones  recorded  at  a  60- 
micrometer  amplitude  without  dis¬ 
tortion  at  1  gram.  At  its  maximum 
rated  force  of  1 .5  grams,  it  was  able  to 
track  the  90-micrometer  band  on  the 
record.  (Most  fine  cartridges  can  track 
60  to  70  micrometers,  but  few  can 
cope  with  the  higher  levels.) 

High-frequency  tracking  ability 
tests  using  the  specially  shaped 
10,800-Hz  tone  bursts  of  the  Shure 
TTR-103  test  record  revealed  the 
excellence  of  the  cartridge’s  high- 
frequency  performance.  Tracking 
distortion  was  on  a  par  with  the  best 
cartridges  we  have  tested.  A  more 
conventional  intermodulation-distor- 
tion  (IM)  measurement  with  the  Shure 
TTR-102  record  that  mixes  400-  and 
4000-Hz  tones  indicated  that  the  IM 
was  only  2%  maximum  up  to  22.5 
cm/s. 

The  output  from  the  cartridge  at 
3.54  cm/second  was  4.3  mV/channel. 
The  stylus’s  resonance  of  about 
20,000  Hz  revealed  itself  as  a  ringing  of 
several  cycles  on  a  1000-Hz  square 
wave  from  the  CBS  STR/111  test  rec¬ 
ord. 

Initially,  we  tested  the  cartridge’s 
frequency  response  with  the  standard 
cable  and  tonearm  capacitance  of  the 
record  player  (200  pF,  which  is  typical 
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of  today’s  recorded  program  material. 
The  degree  to  which  its  function  can 
be  utilized  depends  to  a  great  extent 
on  the  capabilities  of  the  power  am¬ 
plifier  and  speaker  systems  with  which 
it  is  used.  We  found  the  expander  to 
be  compatible  with  good  30-watt/ 
channel  receivers  as  well  as  with 
super-power  amps  in  the  greater  than 
200- watt/chan nel  class.  In  any  event, 
we  cannot  imagine  any  way  in  which 
the  expander  could  degrade  any  pro¬ 
gram  fed  through  it  if  theamplifier  and 
speaker  system  ratings  are  not  ex¬ 
ceeded. 
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for  many  players).  The  response  had  a, 
peak  of  about  4  dB  at  1 6,000  Hz.  Since 
Shure  recommends  a  load  capaci¬ 
tance  of  400  to  500  pF  for  flattest  re¬ 
sponse,  we  added  capacitance  to 
bring  the  total  to  440  pF  and  measured 
the  response  again.  This  time  it  was 
notably  flat,  varying  ±1  dB  from  40  to 
17,500  Hz  and  dropping  to  -4  dB  at 
20,000  Hz.  The  separation,  which  was 
identical  on  both  channels,  was  better 
than  30  dB  at  frequencies  below  2000 
Hz  and  gradually  reduced  to  17  dB  at 
10,000  Hz  and  5  dB  at  20,000  Hz. 

User  Comment.  Comparing  Shure’s 
specifications  for  the  new  cartridge 
and  the  slightly  less  expensive 
M91ED,  the  only  apparent  difference 
is  2  dB  greater  “trackability”  at  400  Hz 
for  the  former.  Although  this  is  cer¬ 
tainly  desirable,  it  would  not  in  itself 
warrant  the  creation  of  a  new  car¬ 
tridge.  The  real  difference,  however,  is 
in  the  sound  quality  of  the  two  car¬ 
tridges. 

The  M91  ED  has  a  slightly  depressed 
output  in  the  upper  midrange  that 
gives  its  response  curve  a  “sway- 
backed”  appearance.  On  the  other 
hand,  the  M95ED  has  the  same  flat 
response  characteristic  as  the  V-1 5 
Type  III.  Therefore,  although  it  is 
priced  nearer  the  M91  ED,  it  can  sound 
very  much  like  the  costlier  Type  III. 

We  compared  the  M95ED  to  the 
M91  ED  because  the  two  are  very  close 
in  price.  In  an  A-B  comparison,  the 
latter  had  a  warmer,  somewhat 
heavier  sound,  while  the  M95ED  was 
brighter  and  sharper  in  its  apparent 
definition.  It  would  be  impossible  to 
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say  that  one  cartridge  sounds  better 
than  the  other— only  that  each  has  a 
differentsound  that  must  be  judged  by 
the  listener. 


If  you  like  the  "sound”  of  the  expen¬ 
sive  V-15  Type  III,  the  M95ED  should 
be  a  moderately  priced  alternative. 

CIRCLE  NO.  66  ON  FREE  INFORMATION  CARO 


YAMAHA  MODEL  CR-800  AM/STEREO  FM  RECEIVER 

Medium-power  it  nit  has  superb  FM  performance . 


HIRSCH-  Rankin9  next  to 

HQIJCK  the  top  of  Yama¬ 

ha’s  receiver  line 
is  the  Model  CR- 
800.  This  AM/ste- 
reo  FM  receiver  is  very  conservatively 
rated  at  45  watts/channel  into  8-ohm 
loads.  The  receiver  features  top- 
quality  performance  and  a  full  com¬ 
plement  of  controls.  It  has  the  distinc¬ 
tive  Yamaha  equipment  styling, 
characterized  by  a  clean,  uncluttered 
satin-aluminum  front  panel  and  large 
dial  cutout  area. 

The  receiver  measures  173/4"W  x 
113/4"D  x  6Y4"H  (45.1  x  29.8  x  15.9  cm) 
and  weighs  31  pounds  (1 4  kg).  It  retails 
for  $580. 

General  Description.  The  relatively 
short  FM  dial  scale  is  linearly  cali¬ 
brated  at  0.5-MHz  intervals.  To  the  left 
of  the  scales  are  the  FM  zero-center 
and  AM/FM  relative  signal  strength 
meters,  the  latter  calibrated  logarith¬ 
mically  over  a  100-dB  range.  Three  red 
LED’s  to  the  right  of  the  scale  indicate 
when  the  receiver  is  on,  when  a  station 
is  tuned  in,  and  when  a  stereo-FM 
transmission  is  being  received. 

The  large  tuning  knob  is  located  to 
the  right  of  the  dial  window.  All  other 
controls  are  located  on  the  lower  half 
of  the  receiver’s  front  panel.  Lever 
switches  are  provided  for  controlling 
receiver  power,  a  20-dB  audio  at¬ 
tenuator  for  temporary  level  reduc¬ 
tion,  stereo/mono  switching,  and  the 
filters.  Three-position,  center-off 
switches  are  used  for  the  filters. 

The  low-cut  filter  provides  a  choice 
of  20-  or  70-Hz  cutoff  frequency,  with  a 
12-dB/octave  slope.  When  the  high- 
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cut  filter  is  in  its  down  position,  it  in¬ 
troduces  a  6-dB/octave  rolloff  beyond 
8000  Hz.  In  the  up  position,  it  partially 
blends  the  high  audio  frequencies  to 
reduce  noise  on  stereo  programs.  The 
center  positions  of  both  switches  dis¬ 
able  the  filters.  (Many  receivers  use  a 
similar  system  for  stereo  FM  noise  re¬ 
duction,  but  this  Yamaha  receiver  is 
the  first  we  have  seen  to  apply  it  to  all 
program  sources.) 

The  bass  and  treble  controls  have 
11  detented  positions.  The  balance 
control  is  a  center-detented  ring  con¬ 
centric  with  the  volume  control.  A 
separate  loudness  control,  also  with 
11  detented  positions,  gradually  in¬ 
troduces  bass  and  treble  boost  as  it 
lowers  the  midrange  level.  It  is  used 
in  conjunction  with  the  volume 
control  to  provide  correct  low-level 
volume  compensation  that  is  inde¬ 
pendent  of  the  setting  of  the  volume 
control.  A  separate  microphone 
volume  control,  with  an  off  position, 
is  provided  for  adjusting  the  level  from 
a  microphone  plugged  into  an  adja¬ 
cent  jack. 

The  other  controls  are  rotary 
switches,  operated  by  bar  knobs 
whose  settings  can  be  seen  at  a 
glance.  One  switch  is  for  activating 
either,  both,  or  neither  of  two  pairs  of 
speaker  systems  connected  to  the 
receiver’s  outputs.  Another  is  for  con¬ 
trolling  the  interface  between  the  re¬ 
ceiver  and  two  tape  decks.  In  its  center 
position,  the  selected  program  source 
is  heard  through  the  speaker  systems. 
Moving  it  one  position  to  either  side  of 
center  permits  monitoring  of  the 
playback  output  from  either  tape 
deck.  An  additional  two  postions  per- 


ALLISON 

‘  OPTO-ELECTRIC 3 

The  BEST... the  ULTIMATE 
of  ALL  Ignition  Systems! 


(We  challenge  ANYONE^ 

dispute  this  Fact). 


☆  N  J 

Never  wears  out  or  needs  any  Maintenance! 


gives  you  Maximum  Power 
with  continuous  PEAK  PERFORMANCE 
...while  reducing  Maintenance 
and  Operating  Costs! 

•  The  Allison  OPTO-ELECTRIC  System  eliminates  the  Points 
and  Condenser,  replacing  them  with  an  0PT0-ELECTR0NIC 
TRIGGER,  using  a  Light-Emitting  Diode  and  Photo  transistor 
The  System  operates  on  a  beam  o!  Light.  As  there  are  NO 
moving  parts  in  rubbing  contact.  ”F nctton-wear'  is  completely 
eliminated . .  T immg  adjustments  are  PERMANENT. 

•  Gives  40-Times  more  Timing  accuracy  than  ANY  system 
using  'Mechanical  Breaker-Points!  UNLIMITED  RPM! 
“Electronically-Controlled”  DWELL  automatically  supplies 
HIGHEST  Performance  at  both  Low  and  High  speeds  Spark 
strength  does  not  fall  off  at  high  RPM  POSITIVE  SPARK 
helps  eliminate  "Misfire"  for  faster  acceleration  and  improved 
Engine  Performance  Sparkplugs  LAST  3  to  10-Times  LONGER. 

•  Easier  Starting  under  any  condition!  Smoother  running... 
(NO  TIMING  FLUCTUATION  as  with  Magnetic  Impulse  Units) 

All  SOLID-STATE  Components.  UNAFFECTED  By  Temperature, 
Moisture,  or  Vibration!  Only  Highest  grade  materials  used 
Guarantees  you  Solid,  Dependable  Performance! 

•  PERFECT  TIMING  INCREASES  Engine  Efficiency  and  Gas 
Mileage  SAVES  Precious  Fuel!  Allison  gives  you  MAXIMUM 
Engine  Efficiency  100%  of  the  Time  .  and  that's  the  name  of 
the  game  for  the  BEST  in  GAS  MILEAGE  AND  ECONOMY. 

•  Perfect  Timing  and  Dwell  never  change. 

•  Pays  for  itself!  Eliminates  ignition  Tune-Ups  forever! 

“INFINITE  LIFE' ’...Once  installed.  Never  needs  replacing! 

PROVEN  RELIABILITY! 

Unit  Tested  to  15,000  RPM. 
Road  and  Race  Proven. 

(Opto-Electric  Syslems  won  at 
INDY  Two  years  in  a  row!) 

•  •  • 

You  CAN  install  the  ALLISON  System  in  ALL 
the  U.S  made  &  Foreign  Cars!  {4.  6.  or  8-Cylinder). 

•  •  • 

“EASIEST-TO-INSTALL”  UNIT  ON  THE  MARKET. 

(Not  necessary  to  dismantle  Distributor  as  with  other  systems) 

•  If  you  want  the  BEST,  and  SAVE!  This  is  IT! 
0R0ER  with  CONFIDENCE... 

SATISFACTION  GUARANTEED 

or  Full  Refund 

10-YEAR  FACTORY  WARRANTY! 

(Free  Repair  or  Replacement) 


Only  *49  95 
COMPLETE. 


that  S  EVERYTHING' 
including 

#  Send  Check  or  M0  |  Postages  Insurance 

State  Make.  Year.  Engine  Size.  (Calif.  Res  add  Tax). 

★  (So  New.. .it’s  Sold  ONLY  FROM  FACTORY  0IRECT). 

•  You  may  use  your  MASTER  CHARGE  or  BA NKAM ERICA RD. 

Send  us  (1)  Your  Number.  (2)  interbank  No.,  (3)  Exp  Date 

★  ••• 

Before  buying  any  other  Type  ignition  system... 

Send  Postcard  for  our  FREE  BROCHURE. 


☆ 


If  you  have  already  installed  a  C-D  ignition  system, 

Modernize  and  Increase  its  Efficiency... 
CONVERT  YOUR  “C-D”  UNIT  TO  BREAKERLESS! 
Opto-Electric  “TRIGGER  UNIT  ". ..Only  *34.95 


Our  BEST  Salesmen  are  the  users  of  our  ALLISON  System! 


•  America’s  Oldest  and  Largest  Mlg.  of 
Opto-Electronic  Ignition  Systems. 


ALLISON 

AUTOMOTIVE  COMPANY 
1267  P, East  EDNA  PL,  COVINA,  CAL.  91722 
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400  Heathkit  gilt  ideas 

efficient,  creative  values  for  everyone 


The  design  the  experts  say  leads 
the  way  in  advanced  technology. 

Whatever  picture  size  you  choose  as 
best  for  you,  the. technical  advances  of 
the  design  that  startled  the  industry  are 
yours  in  Heathkit  Color  TV. 

On-Screen  Channel  Numbers 
Big,  bright,  white  numbers  you  can  see 
from  any  angle,  even  across  the  room. 
Adjustable  in  brightness. 

Positionable  anywhere 
on  the  screen.  Adjust¬ 
able  for  time  duration  of 
up  to  1 V2  minutes  or  they 
can  remain  on  all  the 
time,  at  your  option.  The  numbers  change 
as  you  change  channels.  No  other  chan¬ 
nel  readout  is  as  convenient. 

On-Screen  Clock  Time 
Here’s  a  $29.95  option  that’s  a  marvel 
of  convenience,  too.  Big  %"  numbers 
appearing  just  below  the  channel  num¬ 
bers  tell  you  the  exact  time  every  time 
you  change  channels.  Right  down  to  the 
second,  if  you  wish.  And  it  displays  in 
12  or  24-hour  format. 

Fixed-Filter  for  Best  Pictures  Longer 
Unique.  Exclusive.  Heath-designed  cir¬ 
cuitry  incorporates  a  fixed  L-C  type  filter 
with  an  integrated-circuit  IF  amplifier  to 


produce  an  ideally  shaped  bandpass. 
That  means  you  not  only  get  less  adja¬ 
cent  channel  interference,  but  also  con¬ 
sistently  excellent  color  pictures  year 
after  year  because  it  never  needs  peri¬ 
odic  instrument  alignment. These  Heathkit 
Color  TVs  always  look  better. 

100%  Solid-State 

And  more  integrated  circuits  than  any. 
The  only  tube  in  these  sets  is  the  picture 
tube.  This  sophisticated  circuitry  gives 
you  less  interference,  truer  colors,  more 
precise,  reliable  tints,  improved  sensi¬ 
tivity,  greater  noise  immunity,  and  better 
picture  definition.  Solid  long-life  perform¬ 
ance. 

The  Differences 

Tuning.  In  the  25v  and  21  v  sizes,  you 
get  Total  Electronic  Touch  Tuning.  Silent 
varactor  tuners,  no  moving  parts.  A  pro¬ 
grammable  digital  counter  controls  the 
tuning— sweeping  up  or  down  the  16  pre¬ 
selected  channels.  And  remote  control 
of  all  functions  is  just  $89.95.  In  the  small 
screen  sizes,  the  tuning  is  all-channel 
detent  type. 

One-Button  Picture  Control  in  the  three 


smaller  sets  restores  brightness,  con¬ 
trast,  color  and  tint  to  pre-set  levels  at  the 
touch  of  a  button.  Child-proof  perform¬ 
ance. 

Latest-design  Picture  Tubes.  In  the 
two  larger  sets  you  enjoy  brighter  pic¬ 
tures  with  greater  contrast  thanks  to  the 
deluxe  Black  (negative)  Matrix  tubes. 
The  three  table  models  use  picture  tubes 
with  the  new  precision  in-line  gun  and 
slotted  shadow  mask  for  greater  light 
output  and  picture  realism. 

Easier  to  build  and  service. 

Plug-in  circuit  modules  and  wiring  har¬ 
nesses  make  these  sets  the  easiest  to 
build  of  all.  And  the  new  digital-design 
Dot  Generator,  slide-out  Service  Drawer 
and  Test  Meter  make  self-service  easier. 

Compare  the  value. 

Send  for  your  free  Heathkit  catalog, 
choose  the  model  you  prefer.  Then  com¬ 
pare  it  with  any  brand  —  we  think  you’ll 
agree  you  get  more  for  your  money  with 
Heathkit  Digital-Design  Color  TV. 

For  as  low  as  $399.95,  you  can  enjoy 
Heathkit  Digital  Design  Color  TV. 


<D 

Digital-Design 
Color  TVs 

Now,  enjoy  the 
super  performance 
of  Digital-Design 
TV  in  5  picture 
sizes  — 

25,  21,19,17,15. 


At  last,  a  table  radio  worth  listening  to... 
one  that  performs  like  hi-fi  components. 
5  fiV  sensitivity;  ceramic  filters  for  60  dB 
selectivity;  and  an  output  power  of  5 
watts,  minimum  rms,  at  less  than  1%  total 
harmonic  distortion,  from  60  to  15,000  Hz 
into  its  8  ohm  full  range  high  compliance 
speaker.  The  closed  cabinet  features  a 
teak  wood  grain  vinyl  covering  and  black, 
molded  double-knit  jersey  front  panel. 
Kit  GR-1085,  $99.95 


Put  a  song  at  your  doorstep  with  this 
unique  kit.  Program  it  to  play  your  favor¬ 
ite  song.  C  through  C'  “keyboard”  with 
plug-in  leads  for  up  to  16  notes.  Change 
your  tune  when  you  wish  to  celebrate  a 
season,  anniversary,  birthday,  or  special 
party.  One  watt  sound  power;  controls 
for  tuning,  volume,  speed,  and  decay 
characteristics.  Kit  TD-1089,  $44.95 


Measures  frequency  from  5  Hz  to  30  MHz, 
period  to  99.999  seconds,  counts  events 
to  99,999,  and  it  will  operate  on  120  VAC 
or  12  VDC.  As  a  freq.  counter  it  will  re¬ 
solve  to  1  Hz;  sensitivity  is  15  mV  above 
50  Hz,  50  mV  below  50  Hz.  In  the  period 
mode,  it  will  resolve  to  1  msec.  Has  Over¬ 
range  indicator;  gate  lamp;  3-position  in¬ 
put  attenuator;  10  MHz  time  base.  Kit 
IM-4100,  $129.95 
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MODULUS™ 

The  new  total-flexibility  music 
system.  For  your  changing  needs. 

Heath  proudly  introduces  MODULUS. 
The  totally  modular  music  system  that 
enables  you  to  make  of  it  what  you  will, 
change  it  when  you  like.  With  complete 
freedom.  Without  obsolescence. 

As  you  like  it. 

Performance  and  versatility  as  in  the  fin¬ 
est  of  separate  components,  yet  with  the 
convenience  of  an  integrated  receiver. 

Your  MODULUS  custom  music  system 
begins  with  Modufe  I,  the  AN-2016  Digital 
AM/FM  Tuner/ Preamplifier.  A  superb  FM 
tuner  with  sophisticated  circuitry  and 
exceptional  specifications  (four  V21'  LEDs 
display  frequencies;  dual  JFET,  4-gang 
tuner  with  1.7  ^V  sensitivity;  digital  dis¬ 
criminator;  LC  IF  filter  with  over  100  dB 
selectivity;  phase-locked  loop  multiplex 
with  over  40  dB  separation),  AM  you’ll 
really  enjoy  hearing  (dual-gate  MOSFET 
tuner  and  mixer  stages;  computer-de¬ 
signed  9-pole  LC  IF  filter  for  no  align¬ 
ment;  shielded  loop  antenna).  A  superla¬ 
tive  preamplifier  that  functions  in  stereo 
or  4-channel  modes  with  specifications 
unlike  any  component  we’ve  ever  offered. 
Distortion  below  0.05%  even  at  full  out¬ 


put.  Hum  and  noise  are  80  dB  below  a 
0.25  v.  input  even  in  the  high-level  sec¬ 
tion.  A  phono  preamp  with  over  94  dB  dy¬ 
namic  range  —  better  than  most  records! 
Versatile  control  center.  Special  speaker 
protecting  circuitry.  Four  lighted  output 
meters  with  40  dB  dynamic  range.  Sepa¬ 
rate  bass,  treble,  and  level  controls  for 
front  and  back  channels.  Master  volume 
control.  21  pushbutton  switches  that 
light  when  activated.  -They  include:  out¬ 
put;  inputs  (stereo  phono,  CD-4,  aux., 
tape, tape  monitor,  dubbing  AM  and  FM); 
mode  (mono,  stereo  front  channels,  stereo 
4  channels,  SQ,  and  discrete  4-channel); 
high  filter;  low  filter;  loudness;  tone  flat; 
squelch  defeat;  FM  Dolby;  and  power. 
Use  it  as  a  tuner  only,  as  a  driver  for  your 
present  power  amps,  as  a  control  center 
for  taping,  so  good  you  can  even  use  it 
as  a  broadcast  station  monitor.  Kit  AN- 
2016,  $599.95 

Expand  your  MODULUS  system  with 
your  choice  of  stereo  power  amplifiers. 
Module  II  is  the  medium  power  AA-1505. 
Module  III  is  the  high  power  AA-1506. 


35  or  60  watts,  min.  RMS,  per  channel 
into  8  ohms  at  less  than  0.1%  distortion 
from  20-20,000  Hz.  Styled  to  match  the 
Module  I  tuner/preamp.  Add  one  of  either 
power  level  fora  stereo  receiver;  add  two 
for  a  4-channel  receiver.  Kit  AA-1505, 
$159.95;  AA-1506,  $179.95 

Choose  your  mode  and  input.  Module 
IV  is  the  FM  Dolby  module  AD-1504  for 
reduced  noise  and  greater  dynamic 
broadcast  range  ($39.95).  Module  V  is 
the  CD-4  Demodulator  for  the  spacious 
sound  of  CD-4  discrete  4-channel  rec¬ 
ords  ($79.95).  Module  VI  is  the  SQ  De¬ 
coder  for  quadraphonic  separation  of 
matrixed  material;  full  logic  and  variable 
blend  ($49.95).  All  are  housed  inside  the 
tuner/ preamp  module. 

A  “Living”  music  system. 
MODULUS  is  designed  for  you  —  the  way 
you  live  —  today  and  tomorrow.  It  can 
grow  with  you,  adapt  to  your  changing 
life  style,  flex  with  changing  technology. 
Whatever  your  desires  in  music  systems, 
now  and  later,  MODULUS. 


Looks  and  sounds  like  it  should  cost  $100 
more!  High  performance  3-way  system 
has  a  10"  woofer,  4Y2"  mid-range,  1" 
dome  tweeter.  Drives  with  10  watts,  yet 
a  super-power  amp  reveals  its  unusual 
dynamic  range  and  high  power  handling 
capabilities.  Enclosure  has  walnut  veneer 
on  all  sides  and  front  for  use  without  the 
black  foam  grille.  Tweeter  and  front- 
mounted  switch  plate  are  interchange¬ 
able  for  optimum  imaging  in  horizontal 
or  vertical  position.  Kit  AS-1373,  $149.95 


NEW  Digital  Stopwatch 
Programmable  —  for  the  time  of  your 
sporting  life.  You  program  in  a  time  (up 
to  9  hours,  59  min.,  59  secs.)  and  it  will 
count  up  to  that  time  or  down  from  it  to 
zero.  Or  it  will  count  99  hours,  59  mins., 
59:99  secs,  in  the  five  other  functions 
which  include:  Start/Stop  Elapsed;  Se¬ 
quential;  Total  Activity;  Split;  &  Start/ 
Stop  Activity.  8  digits  &  2  1C  counters 
with  accuracy  to  ±0.003%  &  resolution 
to  1/ 100th  second.  Jacks  for  external 
trigger  and  alarm.  Includes  nickel-cad. 
batteries  &  charger.  Kit  GB-1201,  $99.95 


NEW  2-Way  Telephone  Amps 

Amplified  “talk”  and  amplified  “listen”, 
with  or  without  dialer.  Real  hands-free 
convenience  —  use  from  10'  away.  VOX 
control  silently  switches  from  built-in 
microphone  to  speaker  without  clipped 
words  or  feedback  squeals.  GD-1112 
works  with  regular  phone.  GD-1162  with 
built-in  dial  and  electronic  ringer  works 
like  an  extension  phone.  Easy  to  build, 
convenient  for  use  at  home  or  office.  Kit 
GD-1112,  $49.95;  Kit  GD-11 


other  gift  ideas  in  the  free  Heathkit  catalog.  Send  today. 


HEATHKIT  ELECTRONIC  CENTERS  - 
Units  of  Schlumberger  Products  Corporation 
Retail  prices  slightly  higher. 

ARIZ.:  Phoenix;  CALIF.:  Anaheim,  E)  Cerrito,  Los  Angeles,  Pomona,  Redwood  City, 
San  Diego  (La  Mesa),  Woodland  Hills;  COLO.:  Denver;  CONN.;  Hartford  (Avon);  FLA.: 
Miami  (Hialeah),  Tampa;  GA.:  Atlanta;  ILL.:  Chicago,  Downers  Grove;  IND.:  Indian¬ 
apolis;  KANSAS:  Kansas  City  (Mission);  KY.:  Louisville;  LA.:  New  Orleans  (Kenner); 
MD.:  Baltimore,  Rockville;  MASS.:  Boston  (Wellesley),  Boston  (Peabody);  MICH.: 
Detroit;  MINN.:  Minneapolis  (Hopkins);  MO.:  St.  Louis  (Bridgeton);  NEB.:  Omaha; 
N.J.:  Fair  Lawn;  N.Y.:  Buffalo  (Amherst),  New  York  City,  Jericho  (L.I.),  Rochester. 
White  Plains;  OHIO:  Cincinnati  (Woodlawn),  Cleveland,  Columbus.  Toledo;  PA.: 
Philadelphia,  Pittsburgh;  R.1.1  Providence  (Warwick);  TEXAS:  Dallas,  Houston;  VA.: 
Norfolk  (Va.  Beach);  WASH.;  Saattle;  WIS.:  Milwaukee. 


Schlumberger 


Heath  Company,  Dept.  10-11 
Benton  Harbor,  Ml  49022 


□  Please  send  my  free  new  Heathkit  Catalog. 

□  Enclosed  is  $ - plus  shipping. 


Please  send  rnodet(s)_ 


PRICES  ARE  FACTORY  MAIL  ORDER.  FOB 

PRICES  «  SPECIFICATIONS  SUBJECT  TO  CHANCE  WITHOUT  NOTICE. 


CL-575 


NOVEMBER  1975 


CIRCLE  NO.  5  ON  FREE  INFORMATION  CARO 


77 


J 


mit  connecting  the  recorders  for  dub¬ 
bing  from  either  machine  to  the  other. 
(The  normally  selected  program 
source  is  not  heard  in  this  mode.)  Fi¬ 
nally,  the  desired  program  source  is 
selected  by  a  switch  with  positions  for 
aux,  two  magnetic  phono  cartridges, 
fm  with  and  without  interstation  noise 
muting,  and  am.  A  headphone  jack  is 
located  below  the  microphone  jack. 

On  the  rear  apron  of  the  receiver  are 
the  various  inputs  and  outputs,  plus 
separate  preamplifier  outputs  and 
main  amplifier  inputs  that  permit  in¬ 
dependent  operation  of  the  two  re¬ 
ceiver  sections  or  insertion  of  acces¬ 
sories  (active  equalizer,  active  cross¬ 
over  system,  etc.)  The  inputs  are  nor¬ 
mally  joined  to  the  outputs  in  pairs  by 
an  adjacent  slide  switch.  The  speaker 
outputs  are  insulated  spring  clips.  An 
if  out  jack  is  presumably  intended  for 
use  with  a  4-channel  FM  adapter.  In 
spite  of  its  nomenclature,  it  is  appar¬ 
ently  a  detected  composite  stereo 
signal  without  deemphasis. 

There  are  antenna  inputs  for  300- 
and  75-ohm  FM  antennas  and  a  wire 
AM  antenna,  plus  a  pivoted  ferrite  rod 


AM  antenna.  Two  of  the  four  acces¬ 
sory  ac  outlets  on  the  rear  apron  are 
switched. 
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Laboratory  Measurements.  The 

measured  performance  of  our  test  re¬ 
ceiver  speaks  for  itself.  In  virtually 
every  respect,  the  receiver  far  sur¬ 
passed  its  published  ratings! 

With  both  channels  driven  into 
8-ohm  loads  at  1000  Hz,  the  audio  out¬ 
puts  clipped  at  61  watts/channel.  Into 
4-  and  16-ohm  loads,  clipping  oc¬ 
curred  at  79  and  41  watts/channel,  re¬ 
spectively.  The  THD  at  1000  Hz  was 
below  the  noise  level  up  to  several 
watts  output.  It  measured  less  than 


0.03%  from  0.7  to  about  60  watts  out¬ 
put.  The  IM  distortion  was  less  than 
0.03%  from  0.1  to  30  watts,  reaching 
0.05%  at  60  watts  output.  (The  conser¬ 
vatism  of  the  receiver's  ratings  is  illus¬ 
trated  by  its  rated  45  watts/channel 
from  20  to  20,000  Hz  at  less  than  0.1  % 
THD.) 

At  the  rated  45-watt  output,  the  dis¬ 
tortion  was  less  than  0.035%  from  20 
to  20,000  Hz,  typically  measuring  less 
than  0.015%.  It  was  roughly  the  same 
at  half  power  and  even  at  one-tenth 
power  did  not  exceed  0.06%  over  the 
full  audio  range. 

A  reference  10-watt  power  output 
required  an  input  of  57  mV  at  the  aux, 
1 .2  mV  at  the  phono,  and  1.1  mV  at  the 
mic  inputs.  The  respective  unweight¬ 
ed  S/N  figures  were  80,  78,  and  74  dB, 
referred  to  10  watts.  These  represent 
exceptionally  quiet  amplification, 
especially  through  the  low-level 
phono  and  mic  inputs.  The  phono 
preamp  overloaded  at  a  very  high  250 
mV,  while  the  microphone  preamp 
input  overloaded  at  700  mV — a  new 
high  in  our  experience  with  receivers 
and  amplifiers. 

The  receiver  easily  handled  the 
one-hour  preconditioning  period  at 
one-third  power  before  the  distortion 
and  power  measurements  were  made. 
Even  more  remarkable,  it  was  acci¬ 
dentally  subjected  to  30  minutes  of  se¬ 
vere  overloading,  driven  into  hard 
clipping  on  both  channels,  without 
suffering  any  damage. 

The  RIAA  phono  equalization  was 
accurate  to  within  ±0.5  dB  from  30  to 
20,000  Hz.  It  was  affected  by  cartridge 
inductance  to  about  the  same  extent 
as  most  good  amplifiers  and  receivers, 
with  a  reduction  of  output  at  15,000  Hz 
of  1  to  2  dB,  depending  on  the  specific 
cartridge  used. 
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The  filters  had  the  rated  characteris¬ 
tics,  with  excellent  low-cut  action  but 
a  gradual  high-frequency  rolloff  that 
was  of  little  use  in  hiss  reduction.  The 
tone  controls  had  considerably  more 
range  at  the  low  than  at  the  high  fre¬ 
quencies,  the  former  with  a  sliding  in¬ 
flection  point  and  the  latter  with  a 
hinged  characteristic. 

The  loudness  compensation  was 
both  unusual  and  effective.  The  first 
few  steps  of  loudness  reduction  pro¬ 
duced  only  a  trace  of  low-  and  high- 
frequency  boost.  Further  operation  of 
the  control  provided  the  rather  ex¬ 
treme  characteristics  of  most 
loudness-control  systems. 

The  FM  tuner’s  IHF  usable  sensitiv¬ 
ity  measured  2.0  mV.  Its  50-dB  quieting 
sensitivity  was  3.0  pV.  The  stereo 
switching  threshold  (and  the  muting 
threshold)  was  between  15  and  22  pV. 
This  is  somewhat  high  for  such  a  sen¬ 
sitive  tuner,  but  it  does  assure  that  all 
received  signals  will  be  of  good  qual¬ 
ity,  The  ultimate  unweighted  S/N  ratio 
was  67  dB  in  mono  and  66  dB  in 
stereo.  At  1 000  pV,  the  d istortion  was  a 
low  0.15%  in  both  mono  and  stereo. 

The  FM  capture  ratio  was  an  out¬ 
standing  0.9  dB,  and  the  AM  rejection 
was  far  above  average  at  70  dB.  Simi¬ 
larly  impressive  measurements  were 
obtained  for  image  rejection  (79  dB) 
and  alternate-channel  selectivity  (88 
dB).  The  19-kHz  pilot  carrier  leakage 
into  the  audio  ouputs  was  unmeasur¬ 
able,  being  more  than  85  dB  below  the 
100%  modulated  program  level. 

The  stereo  FM  frequency  response 
was  literally  ruler-flat,  with  a  variation 
of  less  than  ±0.3  dB  from  30  to  15,000 
Hz.  This  is  especially  noteworthy  in 


view  of  the  pilot  carrier  rejection  of  the 
receiver,  since  most  tuners  use  low- 
pass  filters  for  rejection  to  prevent  ap¬ 
preciable  attenuation  at  15,000  Hz. 
The  stereo  channel  separation  ex¬ 
ceeded  40  dB  from  30  to  7500  Hz  and 
50  dBfrom  150  to  1500  Hz.  It  was  still  a 
healthy  33  dB  at  15,000  Hz. 

The  AM  frequency  response  was 
down  6  dB  at  140  and  3200  Hz. 

User  Comment.  As  the  laboratory 
tests  reveal,  this  is  a  receiver  that  in¬ 
vites  the  use  of  superlatives.  For  ex¬ 
ample,  the  FM  tuner  performance 
comes  close  to  matching  that  of  the 
$1200  Yamaha  Model  CT-7000  FM 
tuner  and  is  far  better  than  what  we 
would  expect  from  a  receiver  at  any 
price.  The  convenient  FM  tuning  sys¬ 
tem  features  afc  defeat  when  the 
tuning  knob  is  touched  and  dimly 
lights  the  afc/station  LED  on  the  dial 
when  a  signal  is  properly  tuned.  Re¬ 
leasing  the  knob  permits  the  afc  to 
gradually  come  on,  bringing  the  LED 
to  full  brilliance.  Although  afc  is  cer¬ 
tainly  not  needed  to  correct  for  drift, 
which  is  essentially  nonexistent,  it 
makes  the  tuning  procedure  simpler 
than  it  would  otherwise  have  been. 

The  dial  calibrations  were  very  ac¬ 
curate  and  easy  to  read  against  the 
hair  line  on  the  movable  illuminated 
plastic  indicator.  The  tuning  meter 
gives  a  useful  indication  of  relative 
signal  strength,  from  levels  too  weak 
to  operate  the  muting  system  to  the 
highest  that  will  ever  be  encountered. 
All  the  controls  operate  smoothly  and 
with  positive  action,  and  a  total  lack  of 
unwanted  electrical  transients  must 
be  experienced  to  be  appreciated. 


The  FM  muting  system  is  one  of  the 
best  we  have  used.  It  had  no  trace  of 
thumps  or  noise  bursts.  As  with  most 
stereo  receivers,  the  AM  section  of  the 
Model  CR-800  is  below  “hi-fi”  quality, 
with  the  contrast  made  even  more 
vivid  by  the  superb  FM  performance  of 
the  receiver. 

We  usually  take  a  dim  view  of 
loudness-compensation  systems, 
which  tend  to  make  everything  sound 
boomy  and  unnatural.  However,  with 
the  system  in  this  receiver,  we  make  an 
exception.  When  the  control  is  set  to 
maximum  and  the  volume  is  set  to  the 
loudest  level  you  expect  to  use,  reduc¬ 
ing  the  loudness  control  setting  pre¬ 
serves  a  natural  frequency  balance.  At 
the  lowest  settings,  the  compensation 
becomes  rather  great.  Over  most  of  its 
range,  one  is  hardly  aware  of  the  ac¬ 
tion  of  the  loudness  compensation, 
which  is  as  it  should  be. 

Obviously,  our  experience  with  the 
Model  CR-800  receiver  has  left  us  en¬ 
thusiastic.  There  are  a  few  other  re¬ 
ceivers  whose  quality  is  similarly 
above  reproach,  and  we  would  not  at¬ 
tempt  to  rank  them  in  any  order  of 
preference.  On  the  other  hand,  we  can 
say  with  assurance  that  we  have  never 
used  a  stereo  receiver  whose  perfor¬ 
mance  surpasses  that  of  the  Model 
CR-800  in  any  significant  respect. 
Other  receivers  might  be  more  power¬ 
ful  or  have  some  features  lacking  in 
this  one,  but  none  can  outrank  it  in 
sheer  performance  and  attention  to 
the  small  details  of  human  engineer¬ 
ing  that  make  it  such  a  satisfactory 
product. 

CIRCLE  NO.  67  ON  FREE  INFORMATION  CARO 


ELECTRA  BEARCAT  101  “DIGITAL"  SCANNING  MONITOR 

Vhf-uhf  scanner  programs  6000  frequencies  without  plug-in  crystals . 


THE  Bearcat  101  from  Electra 
offers  something  new  in  the  way 
of  a  scanning  FM  monitor  receiver. 
Highly  advanced,  it  contains  the  latest 


in  modern  technology,  including  a 
computer-type  digital  frequency- 
synthesis  system  that  eliminates  the 
need  for  plug-in  crystals.  The  receiver 


provides  scanning  of  16  frequencies 
in  the  30-to-50-Mhz  low-vhf,  148-to- 
174-MHz  high-vhf,  416-to-450-Mhz 
uhf,  and  470-to-512-MHz  T  uhf  Pub¬ 
lic  Safety  bands.  Included  in  the  cov¬ 
erage  is  the  146-to-148-MHz  seg¬ 
ment  of  the  2-meter  Amateur  radio 
band. 

Any  1 6  out  of  more  than  1 5,000  pos¬ 
sible  frequencies  in  these  bands  can 
be  set  up  in  any  order  or  band  combi¬ 
nations  or  be  changed  by  the  user 
simply  by  programming  them  from  the 
front  panel. 

In  operation,  the  appropriate  r-f  cir¬ 
cuits  for  each  band  are  automatically 
switched  in  and  tuned  for  each  fre¬ 
quency.  This  ensures  peak  perfor¬ 
mance  over  the  entire  range  of  each 
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Introducing 

. .  .the  world’s 
lowest  cost 
computer  system 


JOLT®  is  the  new,  fully-tested  microcomputer  with  the  exclusive  on-board  DEMON®  debug 
monitor.  You  can  build  it,  plug  it  in  and  talk  to  it  in  three  hours  or  less  ...  for  a  price  of  just  $249! 


All  kits  are  delivered  with  a  complete  instruction  manual  and  packaged  for  easy  visual  identifies- 
tfon  of  parts  to  aid  you  in  assembly . 


The  basic  JOLT®  card  includes  an  8-bit 
MOS  Technology  Model  6502  CPU,  which 
requires  no  clock,  can  directly  address 
65k  of  memory,  has  two  index  registers, 
58  instructions  with  11  addressing 
modes,  two  interrupts  and  includes  both 
single  step  and  address  halt  capability. 
And  that’s  only  a  part  of  it. 
jolt's®  CPU  card  is  available 
IMMEDIATELY*  in  either  kit  form  or  as¬ 
sembled  ($249  for  the  kit  in  single  quantity 
and  $348  assembled).  Either  way,  the 
JOLT®  CPU  is  completely  tested  prior  to 
delivery.  It  comes  complete  with  a  termi¬ 
nal  interface  (TTY  or  EIA)  and  a  unique 
software  DEbugger/MONitor  called 
DEMON®,  for  which  full  documentation  is 
provided.  It  is  very  easy  to  program,  and 
any  JOLT®  delivery  includes  an  easy-to- 
follow  assembly  instruction  manual,  show¬ 
ing  you  exactly  how  to  put  everything 
together .  .  .  correctly.  Complete  assem¬ 
bly  should  take  you  no  more  than  three 
hours  if  you  choose  the  CPU  in  kit  form. 
Besides  the  JOLT®  CPU  —  the  6502  from 
MOS  Technology  — the  basic  JOLT® 
card  has  a  fully  static  memory  accom¬ 
modating  512  bytes  of  the  user  RAM.  The 
JOLT®  CPU  memory  also  has  64  bytes  of 
interrupt  vector  RAM.  ROM  Program 
memory  on  the  basic  card  consists  of  Ik 
bytes  of  monitor/debugger  with  an  au¬ 
tomatic  Power-On  bootstrap  program 
—  so  you  can  start  talking  to  JOLT®  and  it 
to  you  as  soon  as  you  plug  it  in  to  your 
terminal.  On-board  Input/Output  devices 
on  the  JOLT®  CPU  card  include  TTY  20 
milliamp  current  loop  and  an  EIA  inter¬ 
face,  both  full  duplex.  The  card  has  high 
speed  reader  interface  lines  and  16  fully 
programmable  user  I/O  lines  with  full  TTL 
drive. 

Nobody,  but  nobody,  except  MAI  can 
offer  you  an  on-board  debugger/monitor 
like  DEMON®.  It’s  fully  documented, 
too. 

The  exclusive  DEMON®  Debug  Monitor 
realty  makes  JOLT®  one  of  the  most  out¬ 
standing  computer  systems  offered  at  any 
time,  at  any  price.  Even  without  DEMON® 
and  its  superior  software  features,  JOLT® 
is  the  lowest  cost  computer  system  in  exis¬ 
tence.  And  DEMON®  is  a  bonus  you'll 
have  to  use  to  believe.  First,  it  self-adapts 
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to  any  terminal  speed  from  10-30  CPS. 
With  it,  you  can  display  and  alter  your  CPU 
register  and  memory  locations,  plus  you 
can  read,  write  and  punch  Hex  formatted 
data  .  .  .  with  Write/Punch  BNPF  format 
data  for  PROM  programmers.  It  has  unli¬ 
mited  breakpoint  capability  along  with 
separate  non-maskable  interrupt  entry 
and  identification.  External  device  inter¬ 
rupts  can  be  directed  to  any  location  you 
choose,  or  they  can  be  defaulted  to 
DEMON®  recognition.  DEMON®  also 
gives  you  (1)  a  completely  protected  ROM 
resident  debug/monitor;  (2)  the  capability 
to  begin  execution  at  any  location  in  mem¬ 
ory;  (3)  the  capability  to  bypass  DEMON® 
entirely  to  permit  full  control  by  you  over 
your  system;  (4)  a  high-speed  8-bit  parallel 
input  option;  and  (5)  it  includes  user  calla¬ 
ble  DEMON®  I/O  subroutines.  MOST  IM¬ 
PORTANT,  DEMON®  IS  INCLUDED  AS 
STANDARD  WITH  ANY  JOLT®  CPU  KIT 
OR  ASSEMBLED  BOARD! 

Obviously,  the  JOLT®  basic  card  is  a 
computer  in  and  of  itself.  But  you  can  add 
significantly  to  its  capacity  and  versatil¬ 
ity  by  adding  4k  RAM  JOLT®  memories 
—  in  one  card  or  a  whole  bunch.  A  RAM 
card  kit  is  only $265  ($320  assembled). 
Now. 

The  JOLT®  memory  card  is  a  fully  static 
4,096-bit  Random  Access  Memory  (RAM) 
with  1  microsecond  access  time  and  on¬ 
board  decoding.  It  is  also  available  now.* 


And  the  quantity  of  one  price  is  what  you 
might  expect  to  pay  in  quantities  of 
100  ..  .  very  inexpensive! 

There’s  also  a  JOLT®  1/0  card  for  you, 
our  Peripheral  Interface  Adapter.  You 
can’t  beat  the  price  —  single  kit  96 
bucks  —  or  the  function. 


Pictured  above  is  the  assembled  JOLT®  CPU 
card  with  DEMON®,  just  plug  it  in  and  you're 
ready  to  go. 

The  JOLT®  PIA  (Peripheral  Interface 
Adapter)  I/O  card  includes  two  PIA  LSI 
chips,  32  input/output  lines,  two  interrupt 
lines,  on-board  decoding  and  standard 
TTL  drive.  It  is  also  fully  programmable 
and  available  IMMEDIATELY*  in  either  kit 
or  assembled  form  ...  at  a  very  attractive 
single  unit  price  ($140  assembled). 

Considering  the  function  and  capacity  of 
the  JOLT®  Power  Supply  Card,  you 
probably  think  the  quantity  of  one  price 
_  $145  —  is  a  misprint.  It  isn’t. 

The  JOLT®  family  also  includes  a  power 
supply  card,  which  operates  at  any  of 
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three  voltages  —  +5,  +  12  and  -10.  The 
power  supply  supports  the  basic  JOLT® 
CPU  card,  plus  4,096  bytes  of  RAM  and 
I/O.  The  only  two  words  tor  the  price  are 
“dirt  cheap."  It  is  available  for  delivery 
immediately  with  a  single  unit  kit  price  of 
$145  ($190  assembled). 


The  assembled  power  supply  card  shown 
above  powers  the  JOLT ®  CPU,  I/O,  and  RAM 
Memory  cards. 

You  can  also  choose  a  blank  JOLT®  uni¬ 
versal  card.  Or  several. 


The  JOLT®  Universal  card  is  completely 
nude.  It’s  a  blank  you  can  use  any  way 
you  wish,  for  control  panels,  T.V.  inter¬ 
faces,  keyboards,  LED’s,  or  any  other  in¬ 
terface  logic,  because  the  card’s  holes 
are  drilled  to  accept  14,  16,  24,  or  40  pin 
sockets  and  has  the  same  form  factor  as 
the  other  JOLT®  cards.  The  single  unit 
price  is  just  $25. 

If  you  think  you  need  extra  cables,  wires 
and  the  like,  choose  a  Super  Value 
JOLT®  Accessory  Bag.  A  $55  Value  for 
just  $40. 

The  JOLT®  Accessory  Bag  includes  25 
separate  parts,  enough  hardware  to  con¬ 
nect  one  JOLT®  card  to  another.  Order  an 
Accessory  Bag  for  each  additional  JOLT® 
card.  The  Bag  contains  such  necessary 
items  as  flat  cable,  connectors,  cord 
spacers,  hardware,  wire,  etc. 


THE  JOLT  PLAIN  ENGLISH  WARRANTY 

All  components  in  the  JOLT®  family  are 
new  and  fully  tested  prior  to  shipment.  Kit 
components  are  fully  warranted  during  the 
first  60  days  of  ownership.  Assembled 
parts  are  fully  warranted  during  the  first  6 
months  of  ownership.  If  your  properly  as¬ 
sembled  kit  does  not  work,  just  ship  your 
order  back  to  Microcomputer  Associates 
Inc.  and  we’ll  repair,  replace,  or  refund 
your  money. 


20%  BONUS 

NOW!  Special  ONE  TIME  BONUS  DISCOUNT. 
Order  one  CPU  before  November  10, 1975  and 
deduct  20%  off  of  all  additional  cards  and  ac¬ 
cessories.  (Note:  Discount  does  not  apply  to 
CPU  cards,  assembled  or  unassembled.) 


We  told  you  JOLT®  was  the  world’s  lowest  priced  computer  system.  These  prices  prove  it. 


JOLT  KITS 

(ALL  PAYMENTS  MUST  BE  IN  U.S.  DOLLARS) 
QUANTITY  PRICING 


1-4 

5-19 

20-49 

50-99 

100  up 

JOLT®  CPU 

$249 

$235 

$230 

$225 

$215 

JOLT®  RAM 

265 

255 

250 

245 

235 

JOLT®  I/O 

96 

90 

88 

82 

75 

JOLT®  POWER 

SUPPLY 

145 

135 

130 

128 

115 

JOLT®  UNIVERSAL 

CARD 

25 

20 

18 

16 

14 

JOLT®  ACCESSORY 

BAG 

40 

36 

34 

32 

30 

ALL  JOLT®  KITS  ARE  DELIVERED  COMPLETE  WITH  A  DETAILED 
AND  ILLUSTRATED  ASSEMBLY  MANUAL 


*  Order  will  be  shipped  within  15  days . 


JOLT®  ASSEMBLED  PRICES 
(ALL  PAYMENTS  MUST  BE  IN  U.S.  DOLLARS) 
QUANTITY  PRICING 


1-4 

5-19 

20-49 

50-99 

100  ud 

JOLT®  CPU 

$348 

$325 

$320 

$315 

$305 

JOLT®  RAM 

320 

305 

300 

295 

280 

JOLT®  I/O 

JOLT®  POWER 

140 

125 

120 

115 

105 

SUPPLY 

190 

175 

170 

165 

150 

THE  NEW  JOLT®  FROM  MAI  IS  AVAILABLE  ONLY  ON  A  DIRECT  BASIS. 
USE  THIS  COUPON  TODAY  TO  ORDER  FROM 


Microcomputer  Associates  Inc. 

Ill  Main  St.,  Department  B 
Los  Altos,  Calif.  94022 
Phone  (415)  941-1977 


®1975  Pehaco  Corporation 
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This  coupon  will  bring  you  a  JOLT®!  Complete  and  return  it. 


Here  is  my  check,  money  order  or  credit  card  payment  for  the 
following  JOLT®  products.  If  a  U.S.  or  Canadian  order,  please  add 
$4.86  for  shipping,  handling  and  insurance.  (Orders  to  all  other 
countries  are  priced  F.O.B.  Los  Altos  and  will  be  shipped  FREIGHT 
COLLECT.) 


Send  me  immediately: 

QUANTITY _ 


PRODUCT 


PRICE 


.  JOLT®  CPU  KIT 
_  JOLT®RAM  MEMORY  KIT 
_  JOLT®  I/O  KIT 
_  JOLT®  POWER  SUPPLY  KIT 
_  JOLT®  UNIVERSAL  CARD 
_  JOLT®  ACCESSORY  BAG 
_JOLT®  CPU  ASSEMBLED 
-JOLT®  RAM  MEMORY  ASSEMBLED 
_  JOLT®  I/O  ASSEMBLED 
.JOLT®  POWER  SUPPLY  ASSEMBLED 

TOTAL _ 


$ 


+ U.S./CAN  ADA  SHIPPING/HANDLING/INSURANCE 


4.86 


NOTE:  CALIFORNIA  RESIDENTS,  +6%  SALES  TAX 

TOTAL  REMITTANCE  (U.S.  DOLLARS  ONLY) 


MAIL 

YOUR 

ORDER 

TO: 


Pehaco  Corporation,  JOLT®  Sales  Agents 
Microcomputer  Associates  Inc.  Dept.  B 

111  Main  St.,  Los  Altos,  Ca  94022 


20% 

BONUS 


NOW!  Special  ONE  TIME  BONUS  DISCOUNT. 
Order  one  CPU  before  November  10, 1975  and 
deduct  20%  off  of  all  additional  cards  and  ac¬ 
cessories.  (Note:  Discount  does  not  apply  to 
CPU  cards,  assembled  or  unassembled.) 


20% 

BONUS 


PLEASE  CHARGE  THE  TOTAL  TO  MY  CREDIT  CARD: 
BANKAMERICARD  #  _ 

MASTER  CHARGE  #  - 


My  credit  card  expires  on 
SIGNATURE  _ 


(include  4-digit  #) 


All  credit  card  orders  must  be  signed!) 

I  UNDERSTAND  THAT  ALL  U.S.  ORDERS  WILL  BE  SHIPPED  VIA  U.P.S.  AND  ALL 
INTERNATIONAL  ORDERS  WILL  BE  SHIPPED  BY  AIR.  SEND  MY  ORDER  TO: 


NAME 


ADDRESS 


ORGANIZATION 
CITY  _ 


.  STATE  _ 
PHONE  , 


ZIP 


All  orders  subject  to  the  prior  approval  of  the  manufacturer. 


(Include  Area  Code) 

'Make  your  check  payable  to:  Microcomputer  Associates  Inc. 

International  Orders:  Payment  should  be  cabled  to  Account 

#0041 7-06355  Bank  of  America,  215  So.  Murphy 


Avenue,  Sunnyvale,  California,  USA,  94086 
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band  (there  are  no  restrictions  as  to 
the  band-coverage  limits).  Each 
channel  can  also  be  set  up  for  auto¬ 
matically  providing  a  one-second  re¬ 
scan  delay  or  no  delay  at  all  at  a  par¬ 
ticular  channel. 

Among  the  customary  features  to  be 
found  are  LED  channel  indicators, 
manual/automatic  scanning,  channel- 
disable  switches,  adjustable  squelch, 
volume  control,  front-facing  speaker, 
telescoping  whip  antenna,  jacks  for 
external  antenna  and  speaker,  and 
terminals  for  connecting  an  acces¬ 
sory.  A  kit  consisting  of  a  power  con¬ 
verter  and  mounting  hardware  is  av¬ 
ailable  for  mobile  installations.  Oper¬ 
ated  from  a  117-volt  ac  line,  the  re¬ 
ceiver  draws  30  watts  of  power. 

The  receiver  measures  9"W  x  7V4"D 
x  35/8"H  (23  x  18  x  9  cm)  and  weighs 
6V4  pounds  (3.8  kg).  Suggested  retail 
price  is  $349.95 

Technical  Details.  The  receiver 
employs  a  single-conversion  design, 
to  a  10.8-MHz  i-f.  Selectivity  is  pro¬ 
vided  by  a  six-pole  monolithic  crystal 
filter.  High  sensitivity,  low  noise,  and 
good  signal-handling  capabilities  are 
obtained  by  use  of  dual-gate 


WE  MM  WO! 


If  you’re  into  electronic  music.  PAIA's  Pygmy  Portable 
Amp  and  Gnome  Micro-Synthesizer  are  a  pair  that’s  hard 
to  beat.  And  now  we  otter  them  together,  as  a  package, 
at  a  price  that  can’t  be  beat  -  $64.50  plus  1 0  lbs  shipping 
-  catalog  #3741. 

DEMO  LINE  —Use  Ma  Bell’s  low  night  rates  to  get  a  one 
minute  demo  of  PAIA  Synthesizers.  Our  recording  equip¬ 
ment  also  takes  catalog  requests,  charge  orders,  etc. 
(405)  843-7396. 

--FREE  CATALOG-- 

Dept.  II- P 
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MOSFET’s  in  the  r-f  and  mixer  stages 
for  the  vhf  bands.  Uhf-band  operation 
is  optimized  by  a  separate  r-f  and 
mixer  system  that  uses  bipolartransis- 
tors.  IC’s  are  used  in  the  i-f,  detector, 
and  a-f  (including  the  output)  stages. 

Each  band  to  which  the  receiver  can 
be  tuned  has  its  own  separate  r-f  cir¬ 
cuit.  The  circuits  are  automatically 
selected  according  to  the  frequency 
for  which  the  working  channel  is  set. 
Tuning  to  each  frequency  is  accom¬ 
plished  by  variable-capacitance 
diodes  that  are  controlled  by  the  pro¬ 
grammed  information  set  up  for  each 
channel.  Hence,  the  sensitivity/gain 
characteristics  are  uniform  over  the 
entire  rangefor  which  the  receiver  can. 
be  set. 

Our  measurements,  conducted  with 
50  ohms  across  the  antenna  input 
terminals,  indicated  20  dB  of  quieting 
with  a  0.35-to-0.4-|iV  input  signal  and 
a  usable  sensitivity  of  about  0.25  pV 
on  the  lower  bands.  The  sensitivity 
dropped  off  somewhat  on  the  uhf 
bands. 

The  maximum  extension  of  the  tele¬ 
scopic  whip  antenna  was  22Y2"  (57.2 
cm).  This  is  quite  short  for  the 
30-to-50-MHz  band.  However,  the  effi¬ 
ciency  is  raised  by  an  antenna-loading 
inductor  that  is  automatically 
switched  in  when  this  range  is  used. 

Frequency  Synthesizer,  Custom- 
designed  MOS  and  TTL  IC’s  are  used 
for  scanning  at  a  rate  of  about  20 
channels  per  second  for  the 
frequency-synthesis  system.  The 
synthesizer  employs  the  method  in 
which  a  standard  reference  signal  is 
derived  from  a  crystal-controlled  mas¬ 
ter  oscillator  or  clock.  The  local  oscil¬ 
lator  signal  at  the  receiver’s  mixer  is 
obtained  from  a  voltage-controlled 
oscillator  (vco). 

A  vco  comparison  signal,  obtained 
via  a  programmable  counter-type  di¬ 
vider  system,  is  compared  against  the 
standard  reference  in  a  phase  dis¬ 
criminator.  Any  discrepancy  detected 
creates  an  error  voltage  that  shifts  the 
vco  frequency  to  the  point  where 
these  two  signals  are  locked  in  phase 
with  each  other.  This  results  in  the 
proper  vco  frequency  according  to  the 
division  ratio  programmed  for  the  de¬ 
sired  channel. 

The  logic  for  the  switch  positions  is 
programmed  through  a  special  “non¬ 
volatile”  memory  system  that  retains 
the  information  even  after  power  is 
removed  from  the  receiver.  Therefore, 
no  reprogramming  is  ever  necessary, 


unless  channel  frequencies  are  to  be 
changed. 

User  Comment.  The  receiver  is  ini¬ 
tially  programmed  at  the  factory  for  1 6 
national  frequencies.  Reprogram¬ 
ming  from  a  choice  of  6000  other  as¬ 
signed  Public  Safety  frequencies  is 
easily  accomplished  by  referring  to 
the  manual  provided  with  the  receiver. 
Tables  in  the  manual  indicate  the  re¬ 
quired  operations  for  each  frequency. 

The  reprogramming  procedure  is  as 
follows:  You  push  a  ready  switch,  set 
all  channel  switches  to  their  down 
positions,  and  operate  the  manual 
switch  to  step  the  LED  indicators 
to  the  channel  number  to  be  pro¬ 
grammed.  Then,  you  push  up  certain 
channel  switches  as  indicated  in  the 
tables  for  the  desired  frequency.  (The 
one-second  rescan  delay  for  any  par- 
ticular  channel  can  also  be  pro¬ 
grammed  at  this  time.)  Following  this, 
you  momentarily  depress  an  enter 
momentary-  contact  switch.  Then,  by 
pressing  the  ready  switch  to  its  up 
position,  and  placing  the  channel 
switches  up  for  only  those  channels 
you  want  to»scan,  the  receiver  is  pro¬ 
grammed  to  selectively  scan. 

Manual  or  automatic  scanning  is 
selected  and  controlled  by  a  separate 
lever  switch.  With  manual  scanning, 
any  one  channel  can  be  kept  open 
until  scanning  is  resumed.  There  is  no 
priority  channel. 

The  two-meter  Amateur  frequencies 
are  listed  in  the  manual’s  tables  in 
multiples  of  10  kHz.  However,  the 
receiver’s  selectivity  was  broad 
enough  to  allow  reception  of  local  re¬ 
peaters  operating  at  odd  multiplesof  5 
kHz  with  the  scanner  set  to  the  nearest 
10  kHz  multiple. 

Our  measured  selectivity  indicated 
a  10-kHz  adjacent-channel  rejection 
of  approximately  40  dB.  Operationally, 
with  the  148-to-1 74-MHz  assigned 
channels  at  15-kHz  multiples, 
adjacent-channel  interference  from 
our  local  police  transmitter  (located 
some  2Y2  blocks  away)  produced  only 
a  slight  buzzing  with  low-level  audio 
distortion.  It  was  apparent  that  no  sig¬ 
nificant  problems  should  be  expected 
in  this  regard. 

Best  signal  efficiency  is  obtained 
from  the  use  of  an  external  outdoor 
antenna,  such  as  a  dipole  or  ground 
plane  designed  for  the  particular  fre¬ 
quency  band  you  plan  to  use.  How¬ 
ever,  we  obtained  good  readability 
using  only  the  whip  antenna  supplied 
with  the  receiver  at  our  third-floor  in- 
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door  location  from  signals  originating 
40  or  so  miles  away. 

The  output  power  from  the  audio 
section  measured  2.5  watts  into  8 
ohms,  with  3%  distortion  from  a 
1000-Hz  sine-wave  signal.  At  3  watts 


output,  the  distortion  rose  to  10%,  and 
the  waveform  exhibited  slight  clip¬ 
ping.  Audio  intelligibility  from  the 
front-facing  speaker  was  good  to  ex¬ 
cellent. 
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LECTROTECH  MODEL  BG-10  COLOR  GENERATOR 

Battery-powered ,  miniature  generator  for  field  servicing. 


FIELD-SERVICE  test  equipment 
has  come  a  long  way  in  less  than 
five  years.  Test  gear  that  once  had  to 
be  left  back  at  the  shop  because  of  its 
bulk  and  weight  can  now  be  conve¬ 
niently  carried  to  a  field  job.  A  case  in 
point  is  the  color  bar/dot  generator 
used  in  color  TV  receiver  servicing. 
Older  generators  were  large  and 
heavy  and  tied  to  the  ac  line.  Lugging 
them  along  on  a  call  was  like  lugging 
around  an  extra  tube  caddy.  Fortu¬ 
nately,  that  situation  has  changed  for 
the  better. 

Lectrotech,  Inc.,  is  currently  market¬ 
ing  a  Model  BG-10  color  generator 
that  should  make  every  color  TV  ser¬ 
viceman  jump  for  joy.  Measuring  a 
compact  5V2"L  x  3"W  x  IW'D  (14  x  7.6 
x  3.2  cm),  it  is  hardly  larger  than  many 
portable  calculators.  In  fact,  it  comes 
in  a  zipper-type  soft  vinyl  carrying 
case  that  resembles  many  calculator 
cases. 

The  color  generator  is  completely 
independent  of  ac  line  operation, 
using  only  a  pair  of  9-volt  batteries. 
The  generator's  circuit  employs  low- 
current-drain  CMOS  digital  1C  tech¬ 
nology  to  yield  the  maximum  battery 
life  possible. 

The  retail  price  of  the  generator  is 
$89.50 

Technical  Details.  The  color 
generator  is  extremely  simple  to  oper¬ 
ate.  There  are  only  three  switches  that 
need  concern  the  user.  One  two- 
position  switch  selects  the  row  in 
which  a  desired  pattern  is  located, 
while  a  three-position  switch  is  used 
to  zero  in  on  the  desired  pattern.  The 
front  cover  is  silk-screened  with  the 
six  patterns  available,  which  are  keyed 
to  the  swtiches  with  heavy  black  lines. 
The  patterns  available  include:  single 
dot,  three  color  bars,  single 
vertical/horizontal  lines,  full-screen 
dots,  full-screen  crosshatch,  and  10 
color  bars. 

The  third  switch  is  labelled  color 
on/off.  This  switch  must  be  set  to  on 
whenever  the  three-  or  10-bar  pattern 
is  selected  and  to  off  for  any  other 
pattern. 
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There  isn’t  even  a  power  switch  per 
se.  To  apply  power,  a  mechanical  lock¬ 
ing  mechanism  at  one  end  of  the 
generator’s  case  must  be  squeezed, 
while  the  bottom  of  the  case  is  being 
slid  out,  at  which  time  power  automat¬ 
ically  comes  on.  (A  plastic  “cam”  on 
the  upper  half  of  the  case  passes  over 
a  leaf  switch  when  the  case  is  opened, 
closing  the  contacts.  When  the  case  is 
shut,  the  cam  disengages  and  opens 
the  contacts.)  When  power  is  on,  a 
LED  on  the  control  panel  comes  on. 
The  locking  mechanism  prevents  the 
case  from  accidentally  opening  and 
running  down  the  batteries,  while  a 
mechanical  stop  prevents  the  bottom 
half  of  the  case  from  sliding  alltheway 
out. 

The  test  leads  for  the  generator  are 
permanently  built  in.  They  neatly  fold 
away  to  fit  into  a  small  well  in  the 
instrument’s  case.  Since  it  is  neces¬ 
sary  to  open  the  case  to  get  at  the  test 
leads,  power  comes  on  automatically 
and  the  instrument  is  ready  to  use. 

The  r-f  oscillator  in  the  instrument  is 
factory  tuned  to  TV  Channel  4.  It  can, 
however,  be  adjusted  with  a  hex  tun¬ 
ing  wand  to  provide  an  r-f  output  on 
either  TV  Channel  3  or  5  if  preferred. 
Access  to  the  tuning  slug  is  provided 
through  two  holes  in  the  side  of  the 
case  that  line  up  when  the  instrument 
is  on. 

User  Comment.  This  miniature 
color  generator  can  do  virtually  every¬ 
thing  the  full-sized  instruments  can 
do.  The  major  advantage  to  the  ser¬ 
viceman  is  not  so  much  that  it  per¬ 
forms  like  an  “in-shop”  color  gen¬ 
erator  of  five  years  ago,  but  that  it  is 
small  enough  to  be  tucked  into  a  tube 
caddy  without  taking  up  vital  space  for 
other  supplies  and  tools. 

We  used  it  on  a  number  of  service 
calls  and  can  honestly  report  that  it 
was  a  great  convenience  in  terms  of 
getting  it  to  the  job  and  its  perfor¬ 
mance  on  the  job.  The  fact  that  this  is  a 
battery-powered  instrument  was 
greatly  appreciated,  since  an  ac  outlet 
is  often  not  available. 
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346  Ways 
To  Save  On 
Instruments, 
Burglar  Alarms, 
Automotive  & 
Hobby 
Electronics! 

The  more  you  know  about 
electronics,  the  more  you’ll 
appreciate  EICO.  We  have  a  wide 
range  of  products  for  you  to 
choose  from,  each  designed  to 
provide  you  with  the  most 
pleasure  and  quality  performance 
for  your  money.  The  fact  that 
more  than  3  million  EICO  products 
are  in  use  attests  to  their  quality 
and  performance. 


“Build-it-Yourself”  and  save 
up  to  50%  with  our  famous 
electronic  kits. 


For  latest  EICO  Catalog  on  Test 
Instruments,  Automotive  and  Hobby 
Electronics,  Eicocraft  Project  kits, 
Burglar-Fire  Alarm  Systems  and  name 
of  nearest  EICO  Distributor,  check  reader 
service  card  or  send  50#  for  fast  first 
class  mail  service. 

EICO— 283  Malta  Street, 

Brooklyn,  N.Y.  11207 

Leadership  in  creative  electronics 


CIRCLE  NO.  28  ON  FREE  INFORMATION  CARO 


83 


Television 

Engineering 


Aeronautical 
&  Navigational 


Communications 

Engineering 


Automatic 

Control 

Engineering 


Missile  & 
Spacecraft 
Guidance 


Radar  & 
Sonar 

Engineering 


.  Digital 

Communications 


Industrial 

Electronics 


Microwave 

Engineering 


Satellite 

Communications 


Cable 

Television 

Engineering 


Special  Programs 
for  Electronic 
Engineers 


iif 

If  Electronic  ' 

If  Nuclear  1 

|ji  Engineering 

||  Instrumentation 

Jl  Technology 

Jl  &  Control  J 

84 


POPULAR  ELECTRONICS 


ADVANCED  ELECTRONICS  CAREER  TRAINING  AT  HOME 

If  you  are  too  busy  to  go  to  college  to  learn  advanced  electronics,  CREI 
brings  college  level  training  to  you.  CREI  programs  give  you  practical 
engineering  training  that  you  can  apply  in  your  work  to  move  ahead  to 
higher  paying  jobs.  And  CREI  lets  you  specialize  in  exactly  the  area  of 
electronics  you  want.  You  have  a  choice,  depending  on  your  qualifications, 
of  18  different  programs. 

Not  only  are  CREI  programs  college-level  but  arrangements  are  available 
for  you  to  earn  college  credit  applicable  to  advanced  degrees. 


Only  CREI  offers  you  a  choice  of 
18  programs  in  advanced  electronics 


For  over  45  years  CREI  programs  have  been  recognized  by  leading 
technical  organizations  as  effective  home  study  training  in  advanced 
electronics. 
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NEW  OPTIONAL  LAB  PROGRAM 

CREI  now  offers  a  supplementary  ELECTRONIC  DESIGN 
LABORATORY  PROGRAM  to  make  learning  advanced 
electronics  easier  and  to  give  you  actual  experience  to 
use  in  your  work.OnlyCREI  offers  this  complete  college  type 
laboratory  program.  You  learn  to  actually  design  electronic 
circuits.  At  the  same  time  you  get  extensive  experience 
in  tests  and  measurements,  breadboarding,  prototype 
building  and  other  areas  important  to  your  career. 

Qualifications  to  Enroll.  To  qualify  for  enrollment  in  a  CREI  program,  you 
must  be  a  high  school  graduate  (or  equivalent).  You  should  also  be  working 
in  electronics  or  have  previous  training  in  this  field. 

Send  for  FREE  book.  If  you  are  qualified,  send  for  CREI’s  newly  published 
book  describing  your  career  opportunities  in  advanced  electronics.  This  full 
color  book  is  filled  with  facts  about  career  opportunities  for  you. 


Accredited  Member,  National  Home  Study  Council 


Special  Programs 
for 

Non  Electronic 
Engineers 


r. 


nities  in  advanced  electronics,  I  am  a 
graduate. 


If  you  have  previous  training  in  electronics,  check  here  □ 

Employed  by - - - - - 

Type  of  Present  Work _ . 

Veterans  and  servicemen,  check  here  for  G.  I.  Bill  information  □ 


CAPITOL 

RADIO 

ENGINEERING 

INSTITUTE 

A  Division  of  McGraw-Hill 
Continuing  Education  Co. 
3939  Wisconsin  Avenue, 
Washington,  D.  C.  20016 
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Solid  State 

By  Lou  Garner 


UBIQUITOUS,  innocuous  and  relatively  inexpensive, 
calculator  IC’s  (popularly  called  “chips"  by  engi¬ 
neers)  are  suitable  only  for  the  assembly  of  pocket  and 
desk  calculators.  Right? 

Wrong!  More  and  more  circuit  designers  are  using  these 
devices  in  noncalculator  applications  and,  unlikely  as  it 
may  seem,  one  day  they  may  be  used  almost  as  extensively 
in  other  type  of  equipment  as  they  are  in  calcu  lators  today. 
Some  calculator  chips  have  such  powerful  capabilities,  in 
fact,  that  a  number  of  original  equipment  manufacturers 
are  considering  their  use  in  specialized  instrument  and 
control  systems  in  place  of  minicomputer  subsystems  and 
expensive  microprocessors.  One  industry  executive  has 
predicted  that  by  1977  not  less  than  20%  of  the  total  cal¬ 
culator  chips  manufactured  will  be  used  in  commercial 
equipment  and  systems  rather  than  in  conventional  cal¬ 
culators. 

Calculator  chips  can  be  used  to  assemble  computers; 
specialized  types  of  watches  and  clocks;  laboratory,  indus¬ 
trial  and  service  test  equipment;  medical  instruments; 
process  monitors;  communications  equipment;  surveil¬ 
lance  and  security  systems;  and  automotive,  appliance 
and  industrial  controls.  Under  development  and 
scheduled  for  early  release  (if  noton  the  market  by  the  time 
this  appears  in  print)  is  a  miniature  combination  calculator 


Suitable  for  either  pc  or  perf  board  assembly,  the 
counter  circuit  requires  only  a  type  MM5736  calculator  1C, 
a  type  DM75492  digit  driver,  a  type  NSA1166  six-digit  LED 
display,  three  spst  switches,  and  a  6. 5-to-9. 5-volt  dc  power 
source,  such  as  a  standard  9-volt  transistor  battery.  Capa¬ 
ble  of  handling  counts  of  up  to  999,999,  the  circuit’s  aver¬ 
age  maximum  counting  rate  is  approximately  60  Hz,  but 
the  actual  maximum  rate  may  range  from  as  low  as  40  Hz  to 
as  high  as  150  Hz  due  to  1C  chip  tolerances.  It  can  be 
actuated  by  a  pushbutton,  mat,  or  reed  switch,  by  magnetic 
relays,  by  a  microswitch,  or  by  any  of  a  number  of  contact 
arrangements.  Therefore,  it  is  suitable  for  a  wide  variety  of 
practical  applications.  Depending  on  the  type  of  count 
control  switch  (S3),  the  counter  can  be  used,  typically,  for 
inventory  control,  production  line  counting,  recording 
game  scores,  or  for  counting  the  number  of  customers 
entering  or  leaving  a  store  or  business  office. 

The  counting  function  is  achieved  simply  by  using  the 
calculator  chip  to  add  “1“  repeatedly.  This  is  accom¬ 
plished  by  interconnecting  the  chip’s  terminals  (K3  and  D4) 
which  initiate  the  "addition"  step  through  an  external 
count  switch,  S3.  In  practice,  the  operator  first  clears  the 
circuit  by  depressing  clear  switch  SI ,  then  enters  “1 "  into 
the  count  by  closing  the  start  switch,  S2.  From  this  point, 
each  closure  of  the  count  switch  causes  “1 "  to  be  added  to 


wristwatch. 

Typical  of  one  class  of  noncalculator  applications,  an 
easily  duplicated  counter  circuitfeaturing  acalculatorIC  is 
given  in  Fig.  1.  Abstracted  from  Calculator  Chip  Makes  A 
Counter  (application  note  AN-112)  published  by  the  Na¬ 
tional  Semiconductor  Corporation  (2900  Semiconductor 
Drive,  Santa  Clara,  CA  95051),  this  is  the  simplest  of  seven 
circuits  featured  in  the  6-page  publication.  The  other  cir¬ 
cuits  include  a  higher  speed  counter,  an  "up-down" 
counter  and  a  combination  counter/calculator. 


the  total  count  up  to  the  display’s  maximum  capability. 

By  definition,  a  computer  is  a  device  or  system  capable 
of  solving  problems  by  accepting  and  retaining  data,  per¬ 
forming  prescribed  operations  on  that  data,  and  supplying 
and/or  storing  the  results  of  those  operations.  If  the  capa¬ 
bility  of  accepting  and  retaining  a  planned  program  of 
operations  is  added  to  a  calculator  chip,  then,  in  effect,  the 
calculator/programmer  combination  becomes  a  basic 
computer. 

Not  too  long  ago,  a  programmable  calculator  required 


Fig.  1.  In  this  six-decade  counter 
circuit  (from  a  National  Semiconductor 
Application  Note),  a  calculator  IC 
and  a  digit  driver  control  an  LED 
readout .  Depending  on  the  type  of 
counting  switch  used ,  the  circuit 
has  many  different  applications. 
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The  Computer  System  You  Have  Been  Waiting  For 
A  BENCHMARK  SYSTEM— Using  the  MOTOROLA  M6800  benchmark  microprocessor  family. 


SBifii  6800  SYSTEM 


Southwest  Technical  Products  is  proud  to  introduce  the  M6800  computer  system.  This  system  is  based  upon  the 
Motorola  MC6800  microprocessor  unit  (MPU)  and  it's  matching  family  of  support  devices.  The  6800  system  was  chosen 
for  our  computer  because  this  set  of  parts  is  currently  in  our  opinion  the  "Benchmark  Family"  for  microprocessor 
systems.  It  makes  it  possible  for  us  to  provide  you  with  a  computer  system  having  outstanding  versitility  and  ease  of  use. 

In  addition  to  the  outstanding  hardware  system,  the  Motorola  6800  has  without  question  the  most  complete  set  of 
documentation  yet  made  available  for  a  microprocessor  system.  The  714  page  Applications  Manual  for  example  con¬ 
tains  material  on  programming  techniques,  system  organization,  input/output  techniques,  and  more.  Also  available  is  the 
Programmers  Manual  which  details  the  various  types  of  software  available  for  the  system  and  provides  instructions  for 
the  programming  and  use  of  the  unique  interface  system  that  is  part  of  the  6800  design.  The  M6800  system  minimizes 
the  number  of  required  components  and  support  parts,  provides  extremely  simple  interfacing  to  external  devices  and 
has  outstanding  documentation. 

Our  kit  combines  the  MC6800  processor  with  the  MIKBUG®  read-only  memory  (ROM).  This  ROM  contains  the  pro¬ 
gram  necessary  to  automatically  place  not  only  a  loader,  but  also  a  mini-operating  system  into  the  computers  memory. 
This  makes  the  computer  very  convenient  to  use  because  it  is  ready  for  you  to  enter  data  from  the  terminal  keyboard 
the  minute  power  is  turned  "ON".  Our  kit  also  provides  a  serial  control  interface  to  connect  a  terminal  to  the  system. 
This  is  not  an  extra  cost  option  as  in  some  inexpensive  computers.  The  system  is  controlled  from  any  ASCII  coded 
terminal  that  you  may  wish  to1  use.  Our  CT-1024  video  terminal  is  a  good  choice.  The  control  interface  will  also  work 
with  any  20  Ma.  Teletype  using  ASCII  code,  such  as  the  ASR-33,  or  KSR-33.  The  main  memory  in  our  basic  kit  con¬ 
sists  of  2,048  words  (BYTES)  of  static  memory.  This  eliminates  the  need  for  refresh  interrupts  and  allows  the  system  to 
operate  at  full  speed  at  all  times.  Our  basic  kit  is  supplied  with  processor  system,  which  includes  the  MIKBUG  ROM,  a 
128  word  static  scratch  pad  RAM,  and  clock  oscillator  bit  rate  divider;  main  memory  board  with  2,048  words,  a  serial 
control  interface,  power  supply,  cabinet  with  cover  and  complete  assembly  and  operation  instructions  which  include 
test  programs  and  the  Motorola  Programmers  Manual. 


ff  you  have  a  Motorola  6800  chip 
set,  we  will  sell  you  boards,  or  any 
major  part  of  this  system  as  a  separ¬ 
ate  item.  If  you  would  like  a  full 
description  and  our  price  list,  circle 
the  reader  service  number  or  send 
the  coupon  today.  Prices  for  a  com¬ 
plete  basic  kit  begin  at  only 
$450.00. 


MAIL  THIS  COUPON  TODAY 


□  Enclosed  is  $450.00  I  I  or  Master  C. 

□or  BAC  # _ _ 

For  My  SWTPC  Computer  Kit  I  I 


ADDRESS 


-Bank  #  _ 


f~l  Send  data  package 


Southwest  Technical  Products  Corp.,  Box  32040,  San  Antonio,  Texas  78284 
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EQUIPMENT 

Send  for  your  free  copy  of  Circuit  Design’s 
new  1975  catalog.  In  it,  you’ll  find  lots  of  new 
ideas  in  solderless  breadboarding  aids  and 
instrumentation  {In  kit  form  or  assembled), 
as  well  as  a  host  of  hard  to  find  compo¬ 
nents.  If  you  are  involved  in  any  aspect  of 
electronics,  you  can’t  do  without  it. 

For  your  free  copy,  write  to: 

CIRCUIT  DESIGN,  INC. 

Dlv.  Dr  E&Llnilrumnnti 
a.D.  Zi-  Sh0H&-,, 
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COMING  UP  IN  THE  DECEMBER 

Popular  Electronics9 

SPECIAL  FOCUS  ON  HI-FI: 

•  Build  a  Direct-Drive  Electronic  Turntable 

•  How  Good  Are  New  Cassette  Tapes? 

•  What’s  New  in  Hi-Fi  Electronics 

PROGRAMMABLE  RAM  MUSIC  BOX 
PRODUCT  TEST  REPORTS: 

Pioneer  AM/FM  Stereo  Tuner 
Tandberg  Stereo  Cassette  Deck 
E.F.  Johnson  LED-Readout  Mobile  CB 
Fluke  Frequency  Counter 
Vector  Wiring  Pencil 


several  LSI  chips  to  provide  the  necessary  calculation, 
.memory  and  programming  functions,  keyboard  de¬ 
bounce  circuits  to  prevent  false  entries,  separate  segment 
and  digit  drivers  for  the  display,  a  multidigit  display,  power 
supply  regulation  circuits  and,  of  course,  a  suitable 
keyboard.  As  a  result,  commercial  programmable  cal¬ 
culators  cost  as  much  as  several  hundred  dollars  each. 

Several  months  ago,  the  National  Semiconductor  Cor¬ 
poration  made  it  possible  for  equipment  manufacturers  to 
design  moderately  priced  programmablecalculators  when 
it  introduced  a  series  of  four  special-function  single-chip 
calculator  IC’s  together  with  a  compatible  programmer 
chip  capable  of  converting  any  of  the  four  chips  into  a  fully 
programmable  ‘‘learn  mode”  calculator.  Using  these  new 
devices,  a  programmable  calculator  can  be  assembled 
with  only  three  IC’s,  a  LED  display,  an  appropriate 
keyboard,  a  dc  power  source,  and  a  few  smal  I  components. 

National’s  five  new  IC’s  include  the  MM5760  slide-rule 
circuit,  the  MM5762  business  and  financial  calculator,  the 
MM5763  statistical  calculator,  the  MM5764  international 
conversion  calculator,  and  the  MM5765  calculator  pro¬ 
grammer.  All  four  calculator  chips  provide  standard  arith¬ 
metical  functions.  In  addition,  the  MM5760  offers  a  com¬ 
plete  set  of  log  and  trig  functions,  while  the  MM5762  pro¬ 
vides  a  single-key  computation  of  present  and  future  value 
of  compound  interest,  deposit  or  sinking  fund  amounts, 
payment  or  loan  installments,  and  sum-of-the-digits  calcu¬ 
lations.  The  MM5763  includes  linear  correlation  and  re¬ 
gression,  y-intercept,  mean  and  standard  deviation,  sum¬ 
mation  of  X  or  Y  values,  and  related  statistical  functions. 
The  MM5764  is  designed  to  provide  automatic  conversions 
of  length,  volume,  area,  or  temperature  between  two  dif¬ 
ferent  measuring  systems,  such  as  British  and  metric.  Fi¬ 
nally,  the  MM5765  programmer  circuit,  used  in  conjunc¬ 
tion  with  any  of  the  calculator  chips,  can  provide  computa¬ 
tional  programs  of  up  to  102  steps. 

All  of  the  circuits  in  the  new  series  feature  automatic 
display  cutoff  to  conserve  battery  power,  trailing  zero  sup¬ 
pression,  power-on  clear,  and  a  low  battery  signal  display 
(when  used  with  a  suitable  digit  driver). 

Reader's  Circuits.  Suitable  for  use  in  electronic  music 
synthesizers,  waveform  generators,  operational  control 
sequencers,  and  similar  projects,  the  circuits  illustrated  in 
Figs.  2  and  3  were  submitted  by  reader  Frank  J.  Canova,  Jr. 
(725  Myrtle  Ave.,  Green  Cove  Springs,  FL  32043).  Each 
circuit  is  capable  of  delivering  a  repetitive  series  of  differ¬ 
ent  output  voltage  levels  when  triggered  by  a  chain  of 


+  5V 


Fig .  2.  Circuit  provides  four  output  voltage  levels. 
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Fig.  S.  Ten-step  sequence  or  function  generator. 


pulse  signals  from  a  logic  ,‘clock,,  circuit  or  relaxation 
oscillator.  Both  circuits  utilize  readily  available  7400  series 
digital  logic  IC's  and  both  are  designed  for  operation  on 
standard  5-volt  negative-ground  dc  sources. 

As  shown  in  Fig.  2,  a  7473  dual  J-K  flip-flop,  IC1 ,  and  7403 
quad  2-input  positive  NAND  gate,  /C2,  are  used  to  provide 
four  output  voltage  levels  in  sequence  when  a  pulse  chain 
is  applied  to  the  circuit’s  input  terminal.  Each  output  volt¬ 
age  is  preset  (or  programmed)  by  adjusting  a  potentiome¬ 
ter  {R1  to  R4)  in  series  with  one  of  the  four  NAND  gate 
output  terminals  and  the  dc  source  voltage  through  a 
330-ohm  resistor.  The  flip-flops  are  inter-connected  to 
form  a  binary  counter. 

The  sequence  starts  with  pins  8  and  1 3  of  binary  counter 
IC1  “high,”  driving  only  the  top  NAND  gate  on  and  shunt¬ 
ing  R1  to  ground.  At  this  point,  the  output  voltage,  estab¬ 
lished  by  the  voltage  division  between  the  common 
330-ohm  resistor  and  R1 ,  is  somewhere  between  0  and  4 
volts  (approximately),  depending  on  Rl's  adjustment. 
When  the  first  input  pulse  is  applied,  the  input  flip-flop 
changes  state,  with  pin  12  (IC1)  going  "high,”  pin  13  “low.” 
The  top  NAND  gate  is  switched  off,  the  second  NAND  gate 
on,  and  R2  is  connected  to  ground,  changing  the  output 
voltage  to  a  level  determined  by  R2.  In  asimilarfashion,  the 
next  pulse  causes  both  flip-flops  to  change  state,  with  pins 
13  and  9  of  IC1  high  and  the  third  NAND  gate  switched  on, 
all  others  off,  and  changing  the  output  voltage  to  a  level 
determined  by  R3.  Finally,  the  fourth  input  pulse  switches 
pin  12  (IC1 )  high,  driving  only  the  last  NAND  gate  on  and 
delivering  an  output  voltage  established  by  R4.  The  next 
pulse  causes  both  flip-flops  to  change  state  and  re¬ 
establishes  the  original  conditions,  starting  a  new  cycle. 

The  circuit  given  in  Fig.  3  operates  in  somewhat  similar 
fashion,  but  utilizes  a  type  7490  decade  counter  and  a  type 
7445  (or  74145)  BCD-to-decimal  decoder/d  river  to  provide 
ten  adjustable  output  levels.  Again,  separate  potentiomet¬ 
ers,  R1  to  RIO ,  are  used  to  establish  each  output  voltage 
level. 

Standard  components  are  used  in  both  designs.  The 
potentiometers  are  1500-ohm  linear-taper  types  and  can 
be  either  conventional  knob-controlled  units  or 
screwdriver-adjusted  trimmers,  depending  on  the  circuit's 
intended  application.  The  fixed  resistors  are  half-watt 
types.  Any  standard  input  and  output  connectors  can  be 
used,  although  shielded  (coaxial)  types  are  preferred.  For 
optimum  performance,  the  circuit(s)  should  be  powered  by 
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00^^^  fastest,  most  reliable 
method  known. ..to  build,  test 
and  modify  experimental  circuits 


8-bus  distribution  system 
plus  universal  .1”  by  .1"  matrix 
of  solderless,  plug-in  tie  points 
all  in  one  integral  device. 

Accepts  all  Dip's  and  discretes 
with  leads  up  to  .032"  dia. 

Interconnect  with  any  solid  wire 
up  to  No.  20  A.W.G. 

ORDER  BY  PART  NUMBER 

923252  (nidi el- sib*  temwub) . $17.00 

923748  (gddijlitad  tenramisl . $18.90 


High-performance  A  P  Super- 
Strip  component  matrices  consist 
of  128  terminals  of  5  tie  points 
each.  The  8  buses  of  5  connect¬ 
ed  5-tie-point  terminals  are  for 
voltage,  ground,  reset  and  clock 
lines,  shift  command,  etc.  New, 
non-shorting,  insjant-mount 
backing  and  quick-removal 
screws  are  supplied...  use  several 
Super-Strips  to  create  large-scale 
breadboards  on  panels  up  to 
1/8"  thick. 


We  honor  M.C.  and  B.A.C.  charges.  shippiwg/handlingic.O.d. 

Add  sales  tax  on  OH  and  CA  orders.  Up  to  $10.00  $1.00  $  .70 

(F.O.B.  Painesville  on  company  P.O.'s.)  th-  iio.oi  to  $25.00  1.50  .80 

Dealer  inquiries  invited  25.01  to  50.00  zoo  .90 

TAII  products  guaranteed  to  meet  or  exceed  published  specifications 

A  P  PRODUCTS  INCORPORATED  , 

Box  110-H«  Painesville,  OH  44077  •  216/354-2101 
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THE  COMPLETE 
PORTABLE  DVM 


■  IT’S  PORTABLE 

Industry  preferred  l.E.D.'s  offer,  de¬ 
pendable,  durable  and  bright  displays. 
But  brightness  means  high  current  drain. 
Well,  we've  licked  the  "high  current 
drain-short  battery  life”  problem  with 
our  patent  pending  "auto-off"  circuit 
that  blanks  the  display  between  meas¬ 
urements.  Your  benefit?  A  iong 
useable  battery  life  and  a  bright  easy 
to  read  display.  And  it's  tough  enough 
to  be  a  portable.  Cycolac®  case  and 
recessed  controls  withstand  that  field  use. 
It's  protected  electrically,  too,  up  to 
2000V  DC.  for  minimum  downtime  - 
maximum  uptime. 


■  IT’S  COMPLETE 

Most  portable  DVM's  sacrifice  on  fea¬ 
tures,  functions,  or  accuracy.  But  not 
the  DVM32.  It's  accurate  with  full  3ft 
digit  readout,  .5%of  reading  accuracy 
and  15  megohm  input  impedance. 
Complete  functions  and  ranges  from: 
ImV  to  1999V  DC,  ImV  to  1000V  AC 
rms,  .1  ohm  to  19.99  megohm  and  luA 
to  1.999 A,  AC  and  DC,  plus  Hi  and  Lo 
power  ohms.  It's  Fast  with  2ft 
updates  a  second,  plus  auto-polarity, 
decimal  and  overrange  indication. 

The  DVM32  .  .  .  true  portability  with 
complete  measuring  capabilities. 


[backed  by  SENCORE'S  100% 

MADE  RIGHT  LIFETIME  GUARANTEE 
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3200  Stncora  Qmw,  Sioux  FtUt.S.Q.  S7107 
Phont:  1 -GO  S -339 -01 00  TWX:  910-GGC-0300 
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M  Styled  for  the  CB'er  who  is  budget 

minded,  yet  wants  a  combination 
of  performance,  style  and  ruggedness  for  his  CB  Radio. 
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PACE  CB  144  is  a  fully  synthesized  23  channel  AM  transceiver  offering  full 
legal  transmit  power. 

Maximum  control  at  your  fingertips:  Noise  blanker  switch  •  Automatic  noise  limiter 
switch  •  RF  gain  control  *  PA  control  •  Delta  tune  •  illuminated  S/RF  meter  • 
transmit  indicator  light  •  Plug-in  microphone.  Operates  on  1 2 V  DC  (+)  or 
(— )  ground. 

Suggested  retail  price  $189.95 

See  your  distributor  today.  62 

(Cpll  PATHCOM  INC.  PACE  TWO-WAY  RADIO  PRODUCTS 

24049  S.  Frampton  Ave.,  Harbor  City,  Cal.  90710  Available  in  Canada  from  Superior  Electronics  Inc. 
Export  (all  other  parts  of  the  world):  2200  Shamus  Dr.,  Westbury,  N.Y.  11590. 


CIRCLE  NO.  55  ON  FREE  INFORMATION  CARO 


Our  new  cartridges 
will  turn  your 
good  record  player  into 
a  great  record  player. 


Perhaps  you’ve  tried  to  track  your 
records  at  the  lowest  advertised  setting 
for  your  elliptical  stylus.  In  the  hopes 
of  optimizing  performance  and  reducing 
record  wear.  But  every  footstep  threat¬ 
ens  to  bounce  the  stylus  out  of  the  groove. 
And  big  crescendos  are  simply  fuzzy . 
Should  you  get  a  better  player?  No. 
Get  a  better  stylus. 

We  have  a  sensible  new  approach.  A 
stylus  shape  that  contacts  more  of  the 
groove  wall,  to  spread  tracking  force 
over  a  greater  vertical  area.  The  Shibata 


stylus.  It  safely  tracks  your  records  at 
up  to  2  grams  while  maintaining  re¬ 
sponse  to  45,000  Hz,  offering  great 
stereo  separation,  and  reducing  record 
wear  . . .  even  compared  with  an  ellipti¬ 
cal  stylus  at  less  than  a  gram. 

Put  an  Audio-Technica  Dual  Mag¬ 
net  UNIVERSAL  cartridge  with  gen¬ 
uine  Shibata  stylus  in  your  good  old 
record  player  today.  It’s  a  great  com¬ 
bination  for  better  sound  today  and 
tomorrow,  and  tomorrow. 


a  well-regulated  5-volt  dc  supply,  with 
additional  filtering  provided  on  each 
circuit  board  to  prevent  possible 
cross-coupling.  Frank  recommends  a 
1 00- /xF  electrolytic  capacitor  shunted 
by  a  0.1-j-cF  plastic  film  or  ceramic 
type,  connected  as  close  to  the  1C 
power  terminals  as  is  practicable. 

Neither  lead  dress  nor  component 
layout  are  critical  but  soldering  to  the 
1C  leads  should  be  done  with  a  30-watt 
soldering  pencil.  Beginners  may  pre¬ 
fer  to  provide  sockets  for  the  IC’s. 
Either  pc  or  perf-board  construction  is 
satisfactory. 

The  completed  circuit(s)  can  be 
used  in  any  of  a  variety  of  applications, 
depending  on  the  type  of  equipment 
involved  and  the  frequency  of  the 
input  drive  signal,  as  well  as  upon  the 
adjustment  of  the  individual  potenti¬ 
ometers  determining  the  output  volt¬ 
age  levels.  If  used  with  a  music  synthe¬ 
sizer,  for  example,  the  programmed 
output  signal  could  serve  to  control 
vco  (voltage  controlled  oscillator),  vcf 
(voltage  controlled  filter),  or  gain  cir¬ 
cuits,  or  even  a  combination  of  these. 
The  10-step  version  (Fig.  3)  is  pre¬ 
ferred  for  function  generator  appli¬ 
cations.  Here,  the  circuit  can  serve 
to  create  virtually  any  waveform  that 
can  be  approximated  by  ten  distinct 
voltage  levels.  As  a  general  (but 
not  inflexible  rule)  lower  frequency 
drive  signals  are  used  in  sequencer 
and  music  synthesizer  applica¬ 
tions,  higher  frequency  signals  up 
to  the  kHz  and  lower  MHz  range  for 
waveform  generation.  An  input  drive 
signal  of  at  least  two  volts  amplitude 
is  required  for  positive  operation. 

R  &  D  Tidbits.  While  it  may  not  be  the 
ultimate  answer  to  the  nation’s  energy 
crisis,  the  semiconductor  solar  cell  is 
certainly  the  simplest  device  currently 
available  for  converting  sunlight  into 
electricity.  The  chief  limitations  to  its 
widespread  use  in  the  past  have  been 
its  comparatively  high  cost  and  rela¬ 
tively  low  efficiency.  However,  both  of 
these  limitations  may  become  less 
critical  as  the  result  of  recent  scientific 
breakthroughs,  and  the  solar  cell 
might  well  become  a  serious  chal¬ 
lenger  in  the  energy  race. 

A  new  type  of  solar  cell  promising 
high  efficiency  at  low  cost  has  been 
developed  by  a  research  team  at 
NASA’s  Jet  Propulsion  Laboratory  in 
Pasadena,  California.  The  new  solar 
cell — dubbed  AMOS,  for  Antireflec¬ 
tion  Coated  Metal-Oxide-Semi¬ 
conductor — is  made  from  oxidized 
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gallium  arsenide  with  an  extremely 
thin,  nearly  transparent  gold  film 
on  its  surface.  Some  samples  have 
demonstrated  an  efficiency  of 
about  15  per  cent  in  terrestrial  sun¬ 
light,  which  is  better  than  the  average 
silicon  solar  cell  now  in  standard 
use.  Perhaps  more  important,  the  de¬ 
vice  is  potentially  adaptable  to  pro¬ 
duction  using  very  low-cost  polycrys¬ 
talline  film  techniques,  with  only  a 
modest  reduction  in  efficiency. 

Another  breakthrough,  also  with 
gallium-arsenide  photoelectric  de¬ 
vices,  has  been  made  by  a  scientific 
team  at  Varian  Associates,  Palo  Alto, 
CA.  Using  a  concave  reflector  to  con¬ 
centrate  the  sunlight  by  a  factor  of 
1000:1,  the  Varian  Associates  group 
has  achieved  an  output  of  10  watts 
from  a  solar  cell  measuring  only  1  cm 
in  diameter.  This  was  made  possible, 
in  part,  by  gallium  arsenide’s  ability  to 
operate  at  high  temperatures  and  high 
current  densities  beyond  the  reach  of 
silicon  devices.  In  addition,  the  Varian 
units  have  exhibited  efficiencies  as 
high  as  23%,  and  Joe  Feinstein,  vice 
president  of  research  at  the  firm,  sug¬ 
gests  that  efficiencies  as  high  as  35  to 
40%  may  be  possible  within  a  few 
years. 

In  another  area,  scientists  at  Stan¬ 
ford  University  have  been  testing  a 
new  thick-film  CMOS  transducer  cap¬ 
able  of  converting  sound  waves  di¬ 
rectly  into  electrical  impulses  which 
can  be  injected  into  an  animals’s  au¬ 
ditory  nerve  system.  The  new  trans¬ 
ducer  performs  a  function  similar  to 
that  of  the  hair  cells  in  the  inner  ear. 
Current  tests  are  with  cats’  ears. 

Engineers  at  the  Bell  Telephone 
Laboratories,  Murray  Hill,  New  Jersey, 
have  designed  and  built  the  first 
solid-state  TV  camera  that  meets  the 
resolution  requirements  for  commer¬ 
cial  broadcast  use.  The  experimental 
camera,  measuring  only  2.5  x  2.5  x  6 
inches,  was  built  to  demonstrate  the 
feasibility  of  high  resolution  video¬ 
telephone  systems.  Its  small  size  was 
made  possible  by  the  use  of  a  solid- 
state  charge-coupled  device  (CCD)  as 
the  imaging  sensor.  With  an  imaging 
area  equivalent  in  size  to  the  scanned 
area  of  a  standard  one-inch-diameter 
vacuum  tube  used  in  conventional  TV 
cameras,  the  new  CCD  has  496  vertical 
interlaced  scan  lines  and  475  hori¬ 
zontal  picture  elements  and  contains 
a  quarter  of  a  million  sensing  ele¬ 
ments,  representing  a  significant 
improvement  in  resolution  over  other 
known  solid-state  imaging  devices. 
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Every  UD  cassette  gives  you 
stainless  steel  guidepins  to  keep  your 
recordings  secure. 


Tough  steel  pins  form  part  of  the 
internal  security  system  inside  every  UD 
cassette. 

They  make  sure  your  UDtape 
runs  smooth  and  winds  even.  (Ordinary 
cassettes  have  plastic  posts  that  can 
wear  out  and  cause  wow  and  flutter.) 

These  steel  pins  are  another  reason 
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your  Ultra  Dynamic  cassette  captures 
the  very  best  sounds  (both  high  and  low) 
your  equipment  can  produce. 

Use  Maxell  Ultra  Dynamic  cassettes 
and  you’ll  always  play  it  safe. 

Maxell  Corporation  of  America. 
Moonachie,  New  Jersey  07074.  Also  avail- 

oNe  in  Canada.  ITIBXell. 

For  professional  recordings 
at  home. 
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. . .  and  it’s 

actually  2V2  to  5  times  more 
efficient  than  any  other  pocket 
scanner  we  tested!*  Just  4  alkaline 
penlight  cells  power  it  for  a  full 
week,  8  hours  a  day,  on  a  tough 
50-50  duty  cycle  (50%  full  volume, 
50%  squelched).  And  its  perform¬ 
ance  is  bred  from  our  experience  in 
public  safety  two-way  radio ...  so  it 
also  gives  you  the  crispest,  clearest 
messages  possible.  Just  $119.95 
with  built-in  ferrite  antenna 
(batteries,  crystals  and  optional 
flexible  antenna  extra.) 

*Test  results  gladly  supplied 
on  request. 
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•  •  •  the  professional  pocket  scanner 

E.  F.  JOHNSON  CO.,  WASECA,  MINNESOTA  S6093 
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Measuring  1 6  x  20  mm,  the  image  sen¬ 
sor  is  the  largest  single  chip  device 
ever  made. 

Finally,  in  fulfillment  of  another  of 
the  predictions  made  in  last  January’s 
column,  the  LEAA  (Federal  Law 
Enforcement  Assistance  Administra¬ 
tion)  has  contracted  for  the  develop¬ 
ment  of  a  personal  fitness  monitor 
— essentially  a  wristwatch-sized 
solid-state  instrument  that  will  in¬ 
stantly  tell  its  wearer  his  pulse  rate, 
temperature,  blood  pressure,  and 
other  critical  information,  with  a  built- 
in  alarm  to  warn  the  user  if  his  bodily 
signs  have  reached  adangerous  level. 

Device/Product  News.  In  addition 
to  its  new  calculator  and  programmer 
chips,  discussed  earlier,  the  National 
Semiconductor  Corporation  has  re¬ 
cently  introduced  a  number  of  other 
devices  which  should  be  of  interest  to 
serious  experimenters,  students,  en¬ 
gineers,  and  hobbyists,  including  a 
new  display  d river,  a  1 2-bit  successive 
approximation  register,  and  a  new 
pair  of  line  drivers. 

Combining  the  best  features  of  both 
CMOS  and  bipolar  technologies, 
National’s  new  display  driver,  the 
CD4511,  incorporates  a  BCD  de- 
coder/driver  and  an  integral  latch 
on  a  single  chip.  The  decoding  func¬ 
tions  and  the  latch  are  made  with  a 
CMOS  process,  which  insures  very 
low  input  current  and  power  require¬ 
ments.  The  output  drivers,  on  the 
other  hand,  are  constructed  with  a 
bipolar  process,  permitting  the 
CD4511  to  source  segment  currents  of 
up  to  25  mA.  Logically,  the  device  pro¬ 
vides  the  functions  of  a  4-bit  storage 
latch,  a  BCD-to-seven  segment  de¬ 
coder,  and  seven  high-current  output 
drivers.  Lamp  test,  blanking,  and 
latch-enable  inputs  are  provided  for 
display  testing,  turning-off  or  bright¬ 
ness  modulation,  and  storing  the  BCD 
code,  respectively. 

Designated  type  MM74C905, 
National’s  new  CMOS  12-bit  succes¬ 
sive  approximation  register  contains 
all  of  the  digital  control  and  storage 
necessary  for  building  a  12-bit  A/D 
(analog-to-digital)  converter.  De¬ 
signed  for  operation  over  a  supply 
range  of  from  3  to  1 5  volts,  the  device 
has  a  guaranteed  noise  margin  of  1.0 
volt.  Provision  is  made  for  register  ex¬ 
pansion  or  truncation,  and  the  circuit 
can  function  in  either  start/stop  or 
continuous  conversion  modes, 
selectable  by  the  user. 

Manufactured  using  both  CMOS 
and  bipolar  processes,  National’s  new 


line  drivers,  types  MM88C29  and 
MM88C30,  can  operate  on  3  to  15 
volts,  provide  a  noise  immunity  of  (typ¬ 
ically)  45%  of  the  power  supply,  have 
an  on  resistance  of  only  20  ohms,  and 
are  capable  of  sourcing  80  mA  (typ.). 
Both  devices  are  offered  in  14-pin 
Epoxy-B  or  ceramic  DIP’S.  The 
MM88C30  is  a  dual  differential  line 
driver  that  also  performs  the  dual 
four-input  AND  or  the  dual  four-input 
NAND  function. 

An  all-electronic  solid-state  tuning 
system  designed  primarily  for  TV  sets 
has  been  developed  by  the  General 
Instrument  Corp.  (New  York,  NY). 
Dubbed  Omega,  the  new  tuner  fea¬ 
tures  an  MNOS  nonvolatile  memory,  a 
CMOS  D/A  converter,  and  ion- 
implanted  logic.  It  is  approximately 
one  quarter  the  size  of  corresponding 
electromechanical  tuners.  In  opera¬ 
tion,  a  metal-nitride-oxide  semi¬ 
conductor  (MNOS)  memory  digitally 
stores  all  the  tuning  information 
needed  for  each  TV  channel,  retaining 
the  memory  for  up  to  10  years,  even 
with  power  removed.  When  the 
operator  selects  a  station,  information 
in  the  MNOS  memory  for  that  channel 
is  coupled  to  a  14-bit  CMOS  D/A  con¬ 
verter,  developing  a  corresponding 
analog  voltage,  which  can  then  be  ap¬ 
plied  to  a  Varactor  diode  to  tune  in  the 
selected  station. 

Two  new  npn  power  transistors, 
types  2N6465  and  2N6466,  have  been 
announced  by  RCA’s  Solid  State  Divi¬ 
sion  (Box  3200,  Somerville,  NJ  08876). 
The  new  devices  are  complements  of 
pnp  types  2N6467  and  2N6468,  re¬ 
spectively,  and,  as  such,  are  useful 
in  complementary-symmetry  circuits 
for  audio-frequency  linear  amplifier 
applications,  as  well  as  in  linear 
modulators,  servo  amplifiers,  and 
operational  amplifiers.  The  2N6465 
is  a  100-volt,  40-watt  device  with  a  dc 
beta  of  15-150  measured  at  1.5  A  col¬ 
lector  current,  while  the  2N6466  offers 
the  same  dissipation  rating  and  beta 
range,  but  at  120  volts.  Both  types 
normally  are  supplied  in  hermetic 
JEDEC  type  TO-66  packages. 

Correction.  In  our  September  col¬ 
umn,  we  erroneously  listed  a  416-page 
Data-book  from  Unitrode  as  being  free 
forthe  asking  to  anyone  who  wishes  to 
obtain  a  copy.  This  book  is  available 
only  to  Unitrode’s  customer  list  as 
recommended  by  the  company’s 
Sales  and  Representative  Staffs.  We 
sincerely  regret  any  inconvenience 
our  error  has  caused.  <§> 
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CB  Scene 


SPEECH  PROCESSING 


By  Len  Buckwalter,  K10DH 


IF  YOU  make  the  rounds  at  a  CB  cof¬ 
fee  break  or  jamboree,  chances  are 
you’ll  hear  conversations  about 
“speech  processing”  and  how  it  can 
improve  communication  intelligibility. 
Let’s  examine  what  it  is  and  what  it  can 
do  for  you. 

Voice  Signals.  Speech  processing 
changes  the  characteristics  of  a  voice 


signal  generated  by  a  microphone. 
Observe  that  the  signal  shown  in  Fig. 
1A  is  sharp,  intermittent  and  non- 
repetitive.  Moreover,  there  is  a  large 
difference  between  the  average  and 
peak  values  of  the  waveform.  This  is 
also  true  of  the  complex  signal  we  get 
when  the  signal  modulates  an  r-f  car¬ 
rier  (Fig.  IB). 

The  desired  result  of  the  whole 


Fig.  1.  At  (A)  is  a 
typical  voice  signal . 
Voice  peaks  are  high , 
but  average  level 
of  speech  is  low . 

At  (B)  the  signal 
modulates  a  carrier 
and  the  result  has 
strong  peaks  but 
a  low  average 
modulation  level . 


process — intelligibility — is  dependent 
on  the  average  power  output  of  the 
transmitter.  Typically,  human  speech 
that  is  fully  modulating  the  carrier  on. 
voice  peaks  will  only  produce  30%  of 
the  peak  power  most  of  the  time.  Thus, 
the  ratio  of  the  average  power  to  the 
peak  power  is  about  1  to  3.  What  we 
end  up  with  is  a  carrier  that  loafs 
along,  carrying  much  less  intelligence 
than  it  actually  could. 

If  we  could  find  a  way  of  increasing 
this  average/peak  ratio,  our  signal 
would  become  a  lot  more  readable. 


CARRIER 


MIC  BALANCED 
PREAMP  MODULATOR 


(B) 


Fig.  2.  Two  methods  of 
compression:  audio  and  r-f 


Fig.  2.  In  over- 

— - modulated  signal, 

mike  gain  increases 
avemge  level  of 
signal  but  peaks 
peak  value  fface  [)eeif  dippetf' 


One  simple  way  to  do  this  is  to  crank 
up  the  audio  gain  control.  The  result¬ 
ing  signal  is  shown  in  Fig.  2.  Although 
the  average  value  is  a  lot  closer  to  the 
peak,  the  tops  of  the  waveform  are 
clipped  off  because  the  transmitter 
can’t  deliver  the  additional  power  re¬ 
quired.  Also,  the  carrier  is  interrupted 
on  negative  voice  peaks.  These  result 
in  “splatter”  onto  other  channels  and 
poor  intelligibility  on  the  desired  one. 
“More  modulation  means  a  better 
signal,"  is  only  true  when  talking 
about  modulation  percentages  up  to 
the  optimum  of  100%.  Trying  to  load 
more  information  onto  the  carrierthan 
it  can  handle  causes  interference  to 
other  CB  signals,  TV  receivers,  etc. 
Also,  it’s  illegal! 

Speech  processing,  however,  can 
increase  the  average  power  of  the 
modulated  signal  without  generating 
a  clipped  and  interrupted  wave.  There 
are  four  basic  types  that  we’ll  con¬ 
sider:  audio  compression,  audio  clip¬ 
ping,  r-f  compression,  and  r-f  clipping. 
Each  deals  with  the  problem  in  differ- 
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peak  value 


Fig.  i.  In  compressed 
modulated  waveform , 
average  signal  level 
is  high  but  peaks 
are  compressed  to 
avoid  clipping . 


ent  ways.  Predictably,  each  has  advan¬ 
tages,  disadvantages,  and  a  varying 
degree  of  effectiveness. 

Compression.  One  way  of  increas¬ 
ing  the  average  degree  of  modulation 
is  to  use  a  “flexible”  amplifier.  That  is, 
one  with  a  lot  of  gain  for  weak  signals, 
but  very  little  for  strong  ones.  These 
circuits  have  been  around  for  a  long 
time,  and  often  assume  the  alias  “au¬ 
tomatic  gain  control”  or  simply  age. 
There  are  two  methods  of  compres¬ 
sion:  audio  and  r-f,  as  shown  in  Fig.  3. 

An  audio  compression  system  (Fig. 
3A)  works  on  the  signal  that  comes 
straight  from  the  microphone.  This 
signal  is  amplified  by  the  mic  preamp, 
and  in  turn  by  the  audio  amp.  As  the 
amplified  version  appears  at  the  out¬ 
put  of  the  audio  amp,  a  small  portion 
gets  routed  into  the  feedback 
network.  In  this  stage,  the  sampled 
signal  is  rectified  and  filtered  into  a  dc 
control  voltage,  which  in  turn  deter¬ 
mines  the  gain  of  the  mic  preamp. 
When  a  strong  signal  appears  at  the 
audio  amp  output,  a  high  dc  level  ap¬ 
pears  at  the  control  signal  input  of 
the  mic  preamp,  cutting  down  its 
gain. 

Sounds  like  a  dog  chasing  its  tail, 
doesn’t  it?  In  this  case,  however,  the 
feedback  network  works  fastenough 


to  control  the  preamp  gain  while  the 
strong  (or  weak)  signal  is  still  going 
through  it. 

A  weak  signal  into  the  mic  preamp 
will  generate  a  small  control  voltage, 
providing  lots  of  amplification.  Ac¬ 
cordingly,  the  average  level  of  the 
modulating  waveform  will  be  in¬ 
creased;  and,  consequently,  the  car¬ 
rier  will  be  more  fully  modulated  most 
of  the  time  (Fig.  4). 

A  similar  compression  system  oper¬ 
ates  on  the  modulated  waveform,  as 
shown  in  Fig.  3B.  The  r-f  compressor 
(in  this  case,  installed  in  an  SSB  trans¬ 
ceiver)  controls  the  gain  of  the  r-f  am¬ 
plifiers  by  sampling  a  portion  of  the 
POWER  AMP's  output.  The  FEEDBACK 
network  converts  the  r-f  sample  into  a 
dc  control  voltage,  which  determines 
the  gain  of  the  r-f  preamp.  The  same 
type  of  compression  action  occurs  as 
in  the  audio  system.  The  output  signal 
would  look  like  the  one  in  Fig.  4. 

Clipping.  Another  approach  to 
speech  processing  is  clipping,  which 
is  performed  on  either  audio  or  r-f 
signals.  In  an  audio  clipper  (Fig.  5A), 
the  mike  output  is  amplified  by  the  mic 
preamp,  and  filtered  by  the  low-pass 
filter.  Any  audio  frequencies  above 
3000  Hz  are  shunted  to  ground,  since 
they  don’t  carry  useful  information 
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Fig .  5.  At  (A)  audio 
clipper  shapes  voice 
waveform  befoi'e 
modulation.  R-f 
clipping  (B) 
processes  modulated 
signal  and  requires 
shielding  and  filter. 


and  could  cause  problems.  The  audio 
amp  then  boosts  the  signal,  and  its 
output  drives  the  audio  clipper. 

If  we  compare  the  output  from  this 
stage  with  Fig.  2,  we  would  see  almost 
the  same  waveform.  This  occurs  be¬ 
cause  in  most  systems  the  clipper  is 
really  an  amplifier  running  wide  open. 
So  the  signal  peaks  get  clipped  off 
since  they’re  too  strong  to  be  repro¬ 
duced  by  the  amplifier.  But  wait  a 
minute — didn’t  the  clipping  action  of 
Fig.  2  also  imply  splatter,  harmonic 
radiation,  etc.?  Yes,  but  in  this  case  we 
smooth  the  waveform  by  filtering  out 
the  audio  highs,  and  then  follow  up 
the  clipper  with  another  low  pass 
filter.  This  rounds  off  the  clipped 
corners  of  the  signal,  making  it  much 
more  tolerable.  Finally,  an  audio  amp 
makes  up  for  filter  loss,  and  drives  the 
modulator  as  in  a  conventional  sys¬ 
tem.  The  output  of  the  audio  amp  is 
shown  in  Fig.  6.  The  average  value  is 
close  to  the  peak  value,  and  signal 
peaks  are  smoothed  out. 

Clipping  can  also  be  accomplished 
in  the  r-f  portion  of  a  transmitter.  Fig¬ 
ure  5B  shows  the  processing  chain  in 
a  typical  SSB  transmitter.  The  mic 
preamp  boosts  the  modulating  signal 
from  the  microphone.  An  audio 
low  pass  filter  eliminates  highs,  and 
the  filtered  waveform  is  boosted  again 
by  an  audio  amp.  Then,  the  audio 
signal  is  combined  with  a  carrier  by 
the  balanced  modulator,  and  a  dou¬ 
ble  sideband,  suppressed  carrier 
signal  appears  at  the  output.  Si  nee  we 
need  only  one  sideband,  the  filter 
eliminates  the  undesired  one  (upper 
or  lower,  depending  on  our  prefer¬ 
ence). 

Now  we  have  a  single  sideband 
signal,  albeit  a  weak  one.  The  r-f 
preamp  gives  it  a  shot  in  the  arm,  and 
an  r-f  clipper  amplifies  the  signal  so 
much  that  the  tops  get  closed.  As  we 
mentioned  before,  the  sharp  corners 
of  a  clipped  waveform  contain  many 
harmonics,  so  an  r-f  low  pass  filter 
shunts  the  offending  components  to 
ground,  and  smooths  out  the  signal. 
Finally,  an  r-f  driver  adds  signal  gain 
to  drive  the  power  amp.  The  resulting 
waveform  is  shown  in  Fig.  6.  Again, 
note  that  the  average/peak  ratio  is  a  lot 
better,  and  the  sharp  edges  are 
smoothed  out. 

Which  Is  Best?  We’ve  examined  four 
methods  of  speech  processing,  and  all 
appear  to  perform  the  desired  func¬ 
tion.  The  average  level  of  modulation 
is  greatly  increased,  but  no  spurious 
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Fig.  6.  A  dipped  and 
shaped  waveform . 
Average  modulation 
levels  are  higher , 
but  filtering 
eliminates  splatter. 


signals  are  generated.  But  which  sys¬ 
tem  is  best  to  use,  in  terms  of  ease  of 
construction  and/or  installation,  and 
degree  of  effectiveness? 

In  general,  audio  systems  are  easier 
to  use,  because  they  work  with  the  ex¬ 
isting  transmitter  circuitry.  We  can 
build  an  audio  compressor  or  clipper 
in  a  small  box,  plug  the  mike  into  it  and 
run  a  cable  from  the  processor  output 
to  the  mike  jack  on  the  transceiver. 
Audio  compressors  are  simpler  to 
build  than  clippers,  since  they  don’t 
require  filtering  stages.  R-f  systems, 
on  the  other  hand,  have  to  be  inserted 
at  a  point  within  the  r-f  circuitry  of  the 
transceiver,  thus  requiring  some 
“surgery."  In  general,  r-f  clippers  are 
more  complex  and  expensive  than 
compressors,  because  of  the  strict  fil¬ 
tering  requirements. 

But  in  terms  of  what  the  CB'er  wants 
most,  increased  “talk  power,"  r-f  sys¬ 
tems  are  superior  to  audio  ones.  For  a 
given  amount  of  speech  processing, 
say  20  dB,  r-f  clipping  will  increase  the 
signal-to-noise  ratio  at  the  receiver  by 
8  dB  (over  one  S  unit).  Audio  clipping 
will  improve  the  S/N  by  about  5  dB,  or 
just  under  one  S  unit.  Audio  and  r-f 
compression  will  both  give  an  S/N 
about  one  dB  better  than  an  unpro¬ 
cessed  signal. 

Transmitter  Requirements.  In 

order  to  get  the  most  out  of  a  speech 
processor,  the  transmitter  must  be  de¬ 
signed  along  certain  guidelines.  Most 
important  of  these  concerns  the  type 
of  tubes  or  transistors  used  in  the 
driver  and  power  amplifier  stages. 
Since  the  average  modulation  level  is 
a  lot  higher,  these  devices  will  be 
handling  much  more  power  most  of 
thetime.This  meansthey’ll  run  hotter, 
and  must  be  able  to  dissipate  the  extra 
heat  generated.  Otherwise,  thermal  ef¬ 
fects  will  reduce  their  useful  lifetimes. 

Further,  the  power  supply  that  sup¬ 
ports  these  active  devices  must  be 
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“stiff,"  since  the  average  power  de¬ 
mand  will  be  a  lot  higher.  This  means 
that  larger  filter  capacitors,  higher- 
current  rectifiers  and  voltage  reg¬ 
ulators  must  be  used.  Some  compact 
chassis  may  require  a  cooling  fan  to 
move  more  air  around  heat¬ 
generating  components.  And,  of 
course,  inboard  clippers  will  necessi¬ 
tate  the  use  of  stringent  filtering  and 
shielding  techniques. 

Al  I  this  adds  to  the  cost  of  prod  uci  ng 
a  CB  rig.  Is  it  worth  it?  From  on-the-air 
listening  experience,  speech  com¬ 
pressors  can  do  an  impressive  job  of 
boosting  signal  readability.  An  8-dB 
(6.3  times)  signal  boost  can  make  that 
marginal  contact  a  solid  one! 

Intelligibility.  But  copying  a  mes¬ 
sage  easily  is  not  just  a  question  of 
signal  levels.  How  clean  the  received 
signal  is  can  be  just  as  important.  If  we 
compare  the  original  modulating 
signal  (Fig.  1A)  to  the  unprocessed, 
modulated  carrier  (Fig.  IB),  we  can 
see  that  the  envelope  of  the  waveform 
is  a  good  replica  of  the  voice  signal. 
The  processed  signals  (Figs.  4  and  6) 
contain  envelopes  which  are  distor¬ 
tions  of  the  original.  Inevitably,  any 
speech  processing  introduces  a  cer¬ 
tain  amount  of  distortion.  In  most 
cases  though,  you'll  find  that  the  pro¬ 
cessed  version  is  still  quite  recog¬ 
nizable — and  more  intelligible — than 
the  original. 

Most  speech  processors  available 
to  CB’ers  are  audio  compressors — 
whether  they  are  built-in,  add-on  ac¬ 
cessories,  or  packaged  inside  an  op¬ 
tional  microphone.  As  we’ve  already 
seen,  clipping  is  more  effective,  espe¬ 
cially  when  the  r-f  method  is  used.  As 
more  and  more  CB’ers  learn  of  the  ad¬ 
vantages  of  speech  processing,  more 
effective  methods  will  be  included  in 
new  transceivers.  It’s  a  safe  bet  that 
you’ll  hear  an  increasing  number  of 
properly  clipped  signals  on  the  air!  <$> 


Your  ears  are  burning  with  amplified  noise. 
Even  though  your  system  is  delivering 
sound  accurately,  it’s  also  doing  an  efficient 
job  of  pumping  out  noise  . . .  accurately. 
Ideally,  music  should  be  recreated  against  a 
dead  silent  background.  The  Phase  Linear 
1 000  accomplishes  just  that  with  two  unique 
systems:  The  Auto  Correlator  Noise 
Reduction  and  the  Dynamic  Range 
Recovery  Systems. 

it  It  improves  the  overall  effective  dynamic 
range  and  signal/noise  ratio  17.5  dB  in  any 
stereo  system  with  any  stereo  source. 
it  The  Auto  Correlator  reduces  hiss  and 
noise  10  dB  without  the  loss  of  high 
frequencies  and  without  pre-encoding. 
it  The  Dynamic  Range  Recovery  System 
restores  7.5  dB  of  dynamic  range  without 
pumping  and  swishing. 
it  Plus,  it  removes  hum,  rumble  and  low 
frequency  noises,  without  the  loss  of  low 
frequency  music. 

it  WARRANTY:  3  years,  parts  and  labor 

Even  the  finest  stereo  systems  are  limited  in 
performance  by  the  quality  and  nature  of  the 
recording.  With  the  Phase  Linear  1000, 
these  limitations  are  overcome.  Added  to 
any  receiver  or  preamplifier,  it  gives  you  the 
most  significant  improvement  in  sound 
reproduction  for  the  money  . . .  more  than 
any  other  single  piece  of  equipment  you 
could  add  to  your  system.  Ask  your  dealer 
for  an  audition.  The  silence  is  deafening. 


WOO 

Phase  Linear  Corporation, 

20121  48th  Avenue  W. 

Lynnwood,  Washington  98036 

CIRCLE  HO.  56  ON  FREE  INFORMATION  CARD  97 

> 


DX 

Listening 

By  Glenn  Hauser 


WHAT  TO  LOOK  FOR  IN  A  SHORTWAVE  RECEIVER 


ITS  not  too  early  to  start  hint¬ 
ing  for  a  new  shortwave  receiver 
for  Christmas.  But  unless  you  pick  it 
out  yourself,  you  may  be  disap¬ 
pointed.  Choosing  the  best  receiver  is 
rather  involved.  You  must  know  what 
to  look  for  and  how  important  certain 
features  will  be  to  you. 

If  you’re  just  starting  in  DX  listening, 
and  not  sure  how  deeply  you  want  to 
get  involved,  you  may  prefer  a  low- 
priced  portable,  to  get  a  feel  for  what 
it’s  all  about.  The  trouble  is,  the  porta¬ 
ble  may  turn  you  off— unless  you 
realize  that  most  of  the  problems  you 
have  with  it  can  be  eliminated  with  a 
more  expensive  receiver. 

Image  rejection  is  a  common  prob¬ 
lem  in  receivers  with  only  one  i-f  stage. 
It’s  possible  to  be  tuned  to  a  station  on 
a  desired  frequency  and  also  simul¬ 
taneously  pick  up  both  that  station 
and  an  interloper  on  another  fre¬ 
quency.  This  interfering  “image” 
signal  will  be  found  at  a  frequency 
displaced  above  or  below  the  desired 
frequency  by  an  amount  equal  to  twice 
the  receiver’s  i-f.  Hence,  if  you’re 
simultaneously  receiving  14-MHz 
Amateur  transmissions  and  15-MHz 
broadcasts,  your  455-kHz  i-f  receiver 
can’t  sort  out  the  two  signals  spaced 
910  kHz  apart.  To  minimize  such  prob¬ 
lems,  it’s  best  to  get  a  dual-  or  triple¬ 
conversion  receiver  right  at  the  be¬ 
ginning. 

Crowded  dials  cause  frustration. 
Unless  a  receiver  has  adequate 
bandspread ,  you’ll  end  up  sweeping 
past  a  host  of  stations  as  soon  as  you 
touch  the  tuning  dial.  But  a  well- 
designed  receiver  with  1-kHz  calibra¬ 
tion  marks  spaced  Vb"  apart  can  be  a 
joy  to  operate.  It  will  allow  you  to  easily 
home  in  on  a  rare  station  with  a  high 
degree  of  accuracy.  Best,  but  costly, 


are  the  digital  frequency  synthesizer 
receivers. 

Selectivity  is  one  of  the  most  impor¬ 
tant  characteristics  of  a  good  receiver. 
On  better  receivers,  you  can  select  dif¬ 
ferent  bandwidths  as  required;  but 
lacking  this  feature,  can  you  separate 
two  strong  signals  only  5  kHz  apart? 

Sensitivity  is  an  important  consid¬ 
eration,  too.  Although  it’s  great  to 
have  a  receiver  that  can  respond  to 
signal  levels  of  a  fraction  of  a  mic¬ 
rovolt,  such  sensitivity  is  useless  if 
masked  by  receiver-generated  noise. 
An  S/N  ratio  of  at  least  10  dB  is  accept¬ 
able. 

If  you  want  to  copy  SSB  and  CW 
signals,  abfo  and  product  detector  are 
essential.  They  also  allow  you  to  accu¬ 
rately  determine  the  frequency  of  AM 
carriers  (by  tuning  for  zero  beat). 

If  you  live  in  an  electrically  noisy 
area  and/or  listen  to  especially  noisy 
signals,  a  noise  limiter— better  still,  a 
noise  blanker— will  make  broadcasts 
intelligible. 

To  Buy  or  Not  to  Buy.  In  some 
cases,  the  deficiencies  of  your  present 
receiver  can  be  compensated  for  with 
an  add-on  accessory.  For  example, 
you  can  boost  sensitivity  by  placing  a 
properly  designed  FET  or  1C  pream¬ 
plifier  between  the  antenna  lead-in 
and  receiver.  A  Q  multiplier  can  add  se¬ 
lectivity,  as  can  an  audio  filter  and/or 
an  antenna  tuner.  The  antenna  tuner 
is  particularly  helpful  in  improving  the 
selectivity  of  the  front  end.  A  crystal- 
controlled  converter  can  eliminate 
image  problems. 

In  short,  sometimes  it’s  not  justified 
to  buy  a  whole  new  receiver.  In  some 
cases,  however,  buying  a  new  receiver 
is  unavoidable.  Poor  mechanical 
and/or  electrical  stability,  crowded 


tuning  dials,  and  a  wobbly  tuning 
mechanism  demand  extensive  work 
beyond  the  capability  of  many  DX’ers. 

Where  and  What  to  Buy.  We  would 
all  like  to  have  a  state-of-the-art  re¬ 
ceiver.  But  most  of  us  simply  can’t  af¬ 
ford  to  make  a  large  investment  for 
one  of  these  receivers.  What  then  is  a 
realistic  alternative? 

There  are  a  handful  of  fine  new  SW 
and  general-coverage  receivers 
around  that  range  in  price  from  about 
$160  to  $600.  The  lower  in  price  you 
go,  the  less  you  get  in  reception  and 
general  handling  ability.  Too,  you 
might  consider  a  used  communica¬ 
tion  receiver  that’s  in  good  condition. 
Many  have  crystal  or  mechanical  fil¬ 
ters,  concentric  tuning  mechanisms, 
notch  filters,  and  rock-solid  construc¬ 
tion,  among  other  features.  Their  most 
desirable  attribute  is  low  price,  and 
many  of  them — especially  military 
surplus  receivers— can  be  obtained 
for  a  fraction  of  their  original  cost. 

If  you’re  looking  for  one  of  these 
receivers,  check  the  ads  in  amateur 
radio  magazines.  Surplus  dealers  and 
amateur  radio  supply  houses  in  your 
area  are  also  worth  a  visit.  Two  points 
are  worth  remembering,  however. 
First,  try  to  simulate  your  actual  receiv¬ 
ing  conditions  as  close  as  possible. 
The  best  way  to  do  this  is  to  arrange  to 
take  the  receiver  home  for  a  trial 
period — if  the  owner  agrees. 

Among  the  SW  receivers  currently 
used  by  DX’ers  actively  reporting  to 
major  clubs  are  the  Hammarlund 
HQ180,  HQ145,  HQ160,  and  SP-600; 
R390  series  of  military  receivers;  and 
Drake  SPR4,  SW4,  and  R4B.  Some  are 
Amateur-band-only  receivers  and  re¬ 
quire  additional  local  oscillator  crys¬ 
tals.  Others  are  for  SW  and  broadcast- 
band  only  reception.  The  latter  cover 
the  major  international  bands  (13,  16, 
19,  etc.,  meters),  but  they  can’t  be 
used  out-of-band  where  some  rare 
catches  lurk. 

Swan  On  the  Air  Again.  Last  sum¬ 
mer,  Jack  Jones  in  Jackson,  Miss., 
discovered  a  new  Honduran  station 
calling  itself  “Radio  Swan  de  Hon¬ 
duras”  on  6185  kHz.  The  station  takes 
an  anti-communist  line  and  operates 
24  hours  a  day.  The  mailing  address  is 
in  San  Pedro  Sula. 

The  Brazilian  Shuffle.  This  is  not  a 
new  dance,  but  a  complicated  new  set 
of  frequency  assignments  in  the  tropi¬ 
cal  bands — perhaps  to  show  rural  sta- 
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tions  the  central  government  is  still 
boss,  or  just  to  confuse  DX  listeners! 
Here  are  the  changes  so  far  uncov¬ 
ered,  thanks  to  monitoring  in  Brazil 
by  Jack  Perolo,  Robert  Veltmeijer  and 
Claudio  Moraes,  and  in  Paraguay  by 
Tony  Jones.  Throw  out  your  old  lists, 
and  go  by  this  one  when  DX'ing  Brazil. 
Best  times  are  0800-0900  GMT, 
and  sunset  to  0200.  R  =  Radio; 
D=Difusora;  CI=Clube;  Cu=Cultura. 

kHz 


New 

Old 

Station 

2420 

2410 

R  Sao  Carlos 

2424 

2420 

R  Caraja 

3205 

3265 

R  Ribeirao  Preto 

3225 

4935 

Lins  RC! 

3235 

3255 

RCI  Marilia 

3245 

4825 

RCI  Varginha 

3255 

3355 

RD  Uberlandia 

3255 

3305 

R  Educadora  Cariri 

3265 

4885 

RCu  Pogos  de  Caldas 

3285 

3385 

RCI  Teresina 

3287 

3375 

R  Olinda 

3305 

3283 

RCI  Fluminense 

3325 

3315 

R  Gazeta  Alagoas 

3335 

3345 

R  Alvorada  Londrina 

3345 

3295 

R  Educadora  Uberlandia 

3365 

4825 

R  Educadora  Parnafba 

3365 

4915 

RCu  Araraquara  . 

3385 

4795 

R  Congonhas 

4756 

3295 

R  Ed.  Rural  Campo  Grande 

4765 

5035 

R  Espirito  Santo 

4775 

4985 

A  Voz  do  Oeste 

4785 

4755 

R  Brasil  Campinas 

4790v  5025 

RD  Aquidauana  (varies 

to  4795) 

4808v  4805 

RD  Amazonas 

4815 

3365 

RD  Pa  ran  at/Londrina 

4825 

4815 

RD  Petropolis 

4825 

4945 

R  Ed.  Braganga 

4835 

4845 

RD  Teresina 

4855 

4865 

RCI  do  Para 

4865 

4765 

R  Sociedade  Feira  de 
Santana 

4915  5035 
4925  4855 
4935  4945 
4935  4945 
4945  5015 
4945  5025 
4965  4835 

4965  4937 
4985V24995 
5015  5055 
5015  4975 
5015  4880 
5025  3325 
5025  5055 
5035  4985 
5045  3335 


R  Anhanguera 
RD  Taubate 
R  Capixaba 
RD  Mearim 
RD  Pogos  de  Caldas 
Voz  de  Sao  Francisco 
R  Sociedade  Triangulo 
Mineiro 
R  Poti 

R  Brasil  Central 
RCu  de  Cuiaba 
R  Copacabana 
R  Pioneira 
R  Borborema 
R  Vitoria 
R  Aparecida 
R  Presidente  Prudente 


This  list  does  not  include  some  stations  on 
the  same  and  other  frequencies,  which 
have  not  moved. 


More  on  RCI-  Radio  Canada  Interna¬ 
tional  is  solving  its  QSL  versus  prog¬ 
ramming  problem  by  disbanding  its 
shortwave  club,  dropping  DX  and 
mailbag  shows  after  November  1.  The 
new  requirement  is  that  QSL  seekers 
fill  in  details  themselves,  starting  next 
spring. 


Change  of  Address.  When  the  Ex¬ 
ecutive  Editor  of  the  International 
Radio  Club  of  America,  Fr.  Jack  Pejza, 
was  transferred  to  a  new  assignment, 
ending  the  club’s  San  Diego  HQ,  a  new 
group  in  Seattle  stepped  forward  to 
keep  the  club  in  business.  IRCA’s  new 
address  is  Box  21462,  Seattle,  WA 
98111.  Samples  of  the  34-issue-per- 
year  DX  Monitor ,  covering  all  as¬ 
pects  of  DX’ing  the  mediumwave  (AM) 
band,  are  SO*'  each.  <$> 


ENGLISH-LANGUAGE  SHORTWAVE  BROADCASTS  FOR  NOV.THRU  FEB. 

hy  Richard  E.  Wood 


TO  EASTERN  NORTH  AMERICA 


TIME-EST 

TIME-GMT 

STATION 

QUAL* 

FREQUENCIES,  MHz 

6:00*7:30  a.m. 

1100-1230 

London,  England 

G 

5.990  (via  Sackville),  15.07 

6:00*6:30  a.m.  . 

1100-1130 

Tirana,  Albania 

F 

9.48,11.985 

6:00-9:00  a.m. 

1100-1400 

**VoA,  Washington, 

G 

5.955,9.73 

U.S.A. 

6:15-7:15  a.m. 

1115-1215 

Montreal,  Canada 

G 

5.97 

6:15-7:45  a.m. 

1115-1245 

Melbourne,  Australia 

G 

9.58 

7:00-7:55  a.m. 

1200-1255 

Peking,  China 

F 

11.685  * 

7:30-8:30  a.m. 

1230-1330 

London,  England 

G 

15.07 

7:15-10:00  a.m. 

1215-1500 

HCJB,  Quito,  Ecuador 

G 

11.74,15.115 

7:30-8:00  a.m. 

1230-1300 

Stockholm,  Sweden 

G 

17.71 

8:15-8:45  a.m. 

1315-1345 

Berne,  Switzerland 

G 

15.14 

9:00-9:30  a.m. 

1400-1430 

Stockholm,  Sweden 

G 

17.71 

Oslo,  Norway 

F 

17.795  (Sun.  only) 

Helsinki,  Finland 

G 

15.185 

10:fflM  1:15  a.m. 

1500-1615 

London,  England 

G 

17.84  (via  Ascension) 

10:00-1 1:30  a;m. 

1500-1630 

HCJB,  Quito,  Ecuador 

G 

11.74,15.115,17.88 

where  the 

CB  acts 

Millions  of  2-way  CB  radios  are  in 
use — millions  of  new  ones  are  being  sold  an¬ 
nually  to  new  CBers  and  for  replacing  old 
units — what  a  market  for  repair  service.  It’s  the 
biggest  thing  in  electronics  since  color  TV. 
There's  only  one  thing  wrong  with  CB 
growth — the  lack  of  technicians  capable  of 
servicing  CB  radios.  That's  why  many  TV 
shops  are  expanding  into  CB  and  why  new  CB 
shops  are  opening  up  all  over  the  country. 
Going  CB  servicing  rates  run  from  $12  to  $24 
per  hour. 

To  get  Into  CB  radio  servicing,  full-time  or 
part-time,  you  need  test  equipment,  an  FCC 
operator  license  and  to  learn  how.  To  learn 
how,  you  can  buy  the  CB  RADIO  REPAIR 
COURSE  for  cash,  on  a  monthly  payment  plan, 
or  charge  the  cost  to  your  BankAmericard  or 
Master  Charge  account. 

To  make  it  easy  to  study,  this  70-lesson 
course  employs  the  PROGRAMMED  teaching 
technique  and  sticks  to  the  target— CB  radio. 
Study  at  your  own  pace  as  you  receive  the 
self-examining  lessons.  We  can’t  guarantee 
that  you  will  become  a  CB  expert  since  that 
depends  on  you.  We  promise  nothing  except 
information.  To  get  the  facts  about  this  course, 
write  a  letter  or  card  or  mail  the  coupon  below 
today.  No  salesman  will  call. 

CB  RADIO  REPAIR 

COURSE,  INC.  Dept.  P-115 

531  N.  Ann  Arbor 

Oklahoma  City,  OK  73127 

Please  send  information  about  your  Course  to: 

Name 

AddrpRR 

City  fitatA  Zip 

CIRCLE  NO.  19  ON  FREE  INFORMATION  CARD 

A  Major  Advance. . . 


♦INSURES  PROPER  COMBUSTION 
*  EASIER  STARTING 
‘LONGER  POINTS  and  PLUG  LIFE 
♦INCREASE  MILEAGE  up  to  40% 

♦EASY  INSTALLATION  (12v  neg.  gnd.) 

Labtronics1  Multiple  Restrike  (M-R)  Ignition 
produces  a  high  energy  repetitive  spark  on  each 
power  stroke  to  effectively  ignite  the  air/fuel 
mixture.  M-R  statistically  insures  more  com¬ 
plete  combustion  -  resulting  in  greater  energy 
and  increased  efficiency.  Send  for  Labtronics' 
free  literature  on  the  M-R  system.  Better  yet, 
experience  M-R  and  enjoy  the  pleasure  and 
the  economy  of  a  well -performing  engine. 


■Model  VI  $79  95  *  1  Year  Warranty  * 

■  Model  V|-B  *59.95  f 

■  Brochure  ^  30  Day  Money 

P.  P.D.  in  U.S,  A  Back  Guarantee 
Send  Chech  or  Money  Order  to: 

Lab  ironies.  Incorporated 

3635  Hillside,  Vptilarrti.  Michigan  4jflt97 


DEDICATED  TO  EFFICIENCY 

CIRCLE  NO.  43  ON  FREE  INFORMATION  CARD 
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NEEDS  TIGER  CDI 

Instant  starting  in  any  weather  -  Eliminates 
tune-ups  -  Increases  gas  mileage  -  Increases 
horsepower  15%  -  Improves  acceleration 
and  performance  -  Spark  plugs  last  up  to 
70,000  miles  -  Reduces  engine  maintenance 
expense  -  Amplifies  spark  plug  voltage 
to  45,000  volts  -  Maintains  spark  plug 
voltage  to  10,000  RPM  -  Reduces  exhaust 
emissions  -  Dual  ignition  switch  -  An 
Unconditional  LIFETIME  GUARANTEE 
Installs  in  10  minutes  on  any  car  with 
12  volt  negative  ground  -  No  rewiring  -  Most 
powerful,  efficient  and  reliable  Solid  State 
Ignition  made. 

SATISFACTION  GUARANTEED  or  money 
back 

TIGER  500  assembled . $53.95 

TIGER  SST  assembled . $42.95 

Post  Paid  in  U.S.A. 

Send  check  or  money  order  with  order  to: 

^frfcstar  Corporation 

P.O.Box  1727  C 

Grand  Junction,  Colorado  81501 


DEALER  INQUIRIES  INVITED 

CIRCLE  NO  75  ON  FREE  INFORMATION  CARD 


Our  volume  buying  power  enables 
us  to  pass  the  savings  on  to  you. 
Listen  to  us  ...  You  can’t  go 
wrong. 


•  Fill  out  this  coupon  and  mail  to  address  • 

•  below  for  our  latest  Free  Catalogs.  • 

•  • 

•  Name _ * 

•  • 

•  Address ,  9 

J  City - - -  l 

•  State _  7n  • 

•  □  AUDIO  CATALOG  • 

•  OMUSICAUNSTRUMENT  CATALOG  * 

••  ||  PE11  * 

s™i^ . 

IHSCNNTBKS 

7A  AYLESBURY  ROAD  □  TIMONIUM,  MD.  21093 
[301]  252-6880 
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11:00-11:30  a.m. 

1600-1630 

3:00-3:55  p.m. 

2000-2055 

4:15-5:45  p.m. 

2115-2245 

4:30-5:50  p.m. 

2130-2250 

5:00-5:30  p.m. 

2200-2230 

5:30*6:20  p.m. 

2230*2320 

5:45-10:30  p.m. 

2245-0330 

5:55-6:15  p.m. 

2255-2315 

6:00-6:30  p.m. 

2300-2330 

6:00-7:30  p.m. 

2300-0030 

6:45-7:45  p.m. 

2345-0045 

7:00-7:30  p.m. 

0000-0030 

7:00-7:55  p.m. 

0000-0055 

7:00-9:00  p.m. 

0000-0200 

7:30-8:00  p.m. 

0030-0100 

7:40-8:00  p.m. 
8:00-8:15  p.m. 
8:00-8:20  p.m. 
8:00-8:45  p.m. 

0040-0100 

0100-0115 

0100-0120 

0100-0145 

8:00-8:55  p.m. 

0100-0155 

8:00  p.m.-2:00  a.m. 

0100-0700 

8:00-9:00  p.m. 

0100-0200 

8:30-8:50  p.m. 

0130-0150 

8:30-8:55  p.m. 

0130-0155 

8:30-9:25  p.m. 
8:45-9:15  p.m. 
9:00-9:30  p.m. 

0130-0225 
0145-0215 
0200-0230  ; 

9:00-9:55  p.m. 
9:00-10:00  p.m. 

0200-0255 

0200-0300 

9:00-10:20  p.m. 
9:00-10:30  p.m. 
9:00-1 1:00  p.m. 

0200-0320 

0200-0330 

0200-0400 

9:30-1 0:00  p.m. 
10:00-10:30  p.m. 

0230-0300 

0300-0330 

10:00-11:00  p.m. 

0300-0400 

10:30-10:55  p.m. 

0330-0355 

10:30-11:00  p.m. 
10:30-11:30  p.m. 
10:30  p.m.-1:00  a.m. 
11:00-11:25  p.m. 
11:00  p.m.-l :00a.m. 
12  mdt.-12:15  a.m. 
1:00-1:30  a.m. 

0330-0400 

0330-0430 

0330-0600 

0400-0425 

0400-0600 

0500-0515 

0600-0630 

TQI 

TIME-PST 

TIME-GMT 

3:00-4:30  a.m. 
4:15-5:15  a.m. 
4:15-7:00  a.m. 

1100-1230  ! 
*1215-1315 
1215-1500 

Oslo,  Norway 

F 

Jerusalem,  Israel 

G 

London,  England 

G 

Hilversum,  Holland 

G 

Oslo,  Norway 
Johannesburg,  South 

P 

Africa 

G 

London,  England 

G 

Brussels,  Belgium 

F 

Stockholm,  Sweden 

F 

Moscow,  U.S.S.R. 

G 

Tokyo, Japan 

F 

Tirana,  Albania 

G 

Oslo,  Norway 

F 

Peking,  China 

F 

Sofia,  Bulgaria 

F 

#*VoA,  Washington, 

U.S.A. 

.G 

Kiev,  U.S.S.R. 

G 

Vilnius,  U.S.S.R. 

F 

HCJB,  Quito,  Ecuador 

G 

Brussels,  Belgium 

G 

Vatican  City 

G 

Rome,  Italy 

G 

Berlin,  Ger.  Dem.  Rep. 

P 

Madrid,  Spain 

G 

Peking,  China 

G 

Prague,  Czechoslovakia 

G’ 

HCJB,  Quito,  Ecuador 

G 

Montreal,  Canada 

G 

Moscow,  U.S.S.R.' 

G 

Cologne,  Ger.  Fed.  Rep. 

G 

Tirana,  Albania 

G 

Vienna,  Austria 

P 

Bucharest,  Rumania 

F: 

Berne,  Switzerland 
Budapest,  Hungary 

<3 

F 

Oslo,  Norway 

F 

Lisbon,  Portugal 

F 

Peking,  China 

F 

Moscow,  U.S.S.R. 

G 

Hilversum,  Holland 

G 

Cairo,  Egypt 

G 

Warsaw,  Poland 

P 

Beirut,  Lebanon 

P 

Budapest,  Hungary 

F 

Helsinki,  Finland 

P 

Buenos  Aires,  Argentina 

G 

Peking,  China 

G 

Prague,  Czechoslovakia 

G 

Moscow,  U.S.S.R. 

G 

Tirana,  Albania 

G. 

Vienna,  Austria 

Kiev,  U.S.S.R. 

s 

London,  England 

G 

Havana,  Cuba 

G 

Bucharest,  Rumania 

F 

Moscow,  U.S.S.R. 

G 

Jerusalem,  Israel 

G 

Oslo,  Norway 

F 

WESTERN  NORTH  AMERICA 

STATION 

QUAL 

London,  England 

London,  England 

Mu 

HCJB,  Quito,  Ecuador 

15.175  (Sun.  only) 
5.90,7.395,9.815 

5.975.9.58.11.75.15.26  (via 
Ascension) 

5.965. 9.715  (Sun.:  Dutch) 

6.18  (Sun.  only) 

9.525,11.90,11.97,15.155 

5.975.7.325.9.58.15.26 
(last  two  via  Ascension) 

9.73 

6.035,  9.605,  11.705 

7.105.7.15,  7.165,7.205,7.355, 
7.39,  9.665,12.05 

11.725,15.27 
7.065,  9.78 
6.18,9.645  (Sun.) 
9.94,11.945,15.06,15.52,17.673 
9.70  ’ 

6.13,9.65.11.71,15.205 

7.15,  7.205,9.685 
(Mon./Thu./Sat.) 

7.32,  7.355  (Fri./Sat.) 

5.97,9.56 

6.08 

5.995,6.165,9.605 

6.01,9.575 

9.73 

6.065,11.925 

7.12, 9.78  (via  Tirana),  1 1.685, 
11.945,11.965,15.06,15.52 
5.93,7.345,9.54,11.99 
5.97,  9.56, 1 1.915  (includes  some 
Eskimo) 

6.085 

7.105,  7.15,7.165,7.205,7.355, 
9.665,  9.70  (via  Sofia),  11.86, 
12.05 

6.01, 6.04, 6.10  (via  Malta),  9.565, 
9.69,  9.745,  11.865  (via  Malta) 
6.20,  7.30 
6.155,9.77 

5.99,  9.57,9.68,  11.775,  11.94 

5.965.6.12.9.535.11.715 
6.00,7.22,9.833,11.91 

(except  Sun.) 

6.18,9.645  (Sun.) 

6.025,11.935 
11.965, 12.055, 15.06 
7.105,  7.165,7.205,  7.355,9.61, 
9.665,  9.70  (via  Sofia),  11.86, 
12.05 

6.165  (via  Bonaire) 

9.475 

6.095,  6.135,7.27,9.675, 11.815 
(mixed  Polish/English) 

9.675 

6.00,7.22,9.833,11.91 

9.55 

9.69  (Mon.-Fri.) 

7.12, 9.78  (via  Tirana) 
5.93,7.345,9.54,11.99 
7.15,  7.165,7.205,7.355,9.70 
(via  Sofia) 

6.20,  7.30 
6.155,  9.77 

7.205,  7.39, 9.685  (Mon.rThu./Sat.) 
5.975,  9.58  (via  Ascension) 

11.76 

5.99,9.57,9.68,  11.775,  11.94 
7.15,  7.165,7.205,  7.355, 9.665 
5.90,7.395,9.009,9.815 
6.18  (Mon.) 


FREQUENCIES,  MHz 

5.99  (via  Sackville), 
11.75  (via  Tebrau) 
11.74,15.115 


i 


100 


POPULAR  ELECTRONICS 


5:00*5:15  a.m. 

1300-1315 

5:00-8:00  a.m. 

1300-1600 

6:00-6:30  a.m. 

1400-1430 

7:00-7:30  a.m. 

1500-1530 

7:00*8:30  a.m. 

1500-1630 

8:00-8:30  a.m. 

1600-1630 

8:00-9:15  a.m. 

1600-1715 

8:42-8:51  a.m. 

1642-1651 

9:00-9:15  a.m. 

1700-1715 

10:00-10:15  a.m. 

1800*1815 

11:00-11:15  a.m. 

1900-1915 

12  noon-12: 15  p.m. 

2000-2015 

1:00*1:15  p.m. 

2100-2115 

1 : 1 5-3:00  p.m. 

2115-2300 

2:00*2:15  p.m. 

2200-2215 

3:00-3:30  p.m. 

2300-2330 

3:00-4:30  p.m. 

2300-0030 

4:00-4:15  p.m. 

0000-0015 

4:00-6:00  p.m. 

0000-0200 

4:30-7:30  p.m. 

0030-0330 

4:30-5:00  p.m. 

0030-0100 

5:00-5: 1 5  p.m. 

0100-0115 

5:00*5:55  p.m. 

0100-0155 

5:00-7:00  p.m. 

0100-0300 

5:00-1 1:00  p.m. 

0100-0700 

5:30-6:30  p.m. 

0130-0230 

6:00-6:15  p.m. 

0200-0215 

6:00-6:55  p.m. 

0200-0255 

6:00-7:50  p.m. 

0200-0350 

6: 30-7:00  p.m. 

0230-0300 

7:00-7:15  p.m. 

0300-0315 

7:00-7:30  p.m. 

0300-0330 

7:00*7:45  p.m. 

0300-0345 

7:00-7:55  p.m. 

0300-0355 

7:30-8:15  p.m. 

0330-0415 

7 : 30-8:30  p.m. 

0330-0430 

7:30-9:30  p.m. 

0330-0530 

8:00-8:15  p.m. 

0400-0415 

8:00-8:30  p.m. 

0400-0430 

8:00-9:00  p.m. 

0400-0500 

8:30-9:00  p.m. 

0430-0500 

9:00-9:15  p.m. 

0500-0515 

9:00-10:00  p.m. 

0500-0600 

9:00*10:20  p.m. 

0500-0620 

9:30-9:50  p.m. 

0530-0550 

9:30-10:00  p.m. 

0530-0600 

10:00-10:15  p.m. 

0600-0615 

10:00  10:30  p.m. 

0600-0630 

10:00-11:00  p.m. 

0600-0700 

10:00-1 1:30  p.m. 

0600-0730 

10:30  p.m.-12  mdt. 

0630  0800 

11:00-1 1:15  p.m. 

0700-0715 

12  mdt.-12:15  a.m. 

0800-0815 

1:00-1:15  a.m. 

0900-0915 

2:00-2:30  a.m. 

1000-1030 

Tokyo,  Japan  G 

**VoA,  Washington,  G 

U.S.A. 

Tokyo, Japan  G 

Tokyo, Japan  G 

HCJB,  Quito,  Ecuador  G 

Oslo,  Norway  F 

London,  England  G 

Hilversum,  Holland  G 

Tokyo, Japan  G 

Tokyo,  Japan  G 

Tokyo, Japan  G 

Tokyo,  Japan  G 

Tokyo,  Japan  G 

London,  England  F 

Tokyo,  Japan  G 

Tokyo,  Japan  G 

London,  England  G 

Tokyo, Japan  G 

**VoA,  Washington,  G 

U.S.A. 

London,  England  G 

HCJB,  Quito,  Ecuador  G 

Tokyo,  Japan  G 

Peking,  China  G 

Melbourne,  Australia  G 

Moscow,  U.S.S.R.  G 

HCJB,  Quito,  Ecuador  G 

Tokyo,  Japan  G 

Tokyo,  Japan  G 

Peking,  China  G 

Taipei,  Taiwan  F 

Stockholm,  Sweden  F 

Tokyo,  Japan  G 

Seoul,  Korea  P 

Madrid,  Spain  P 

Peking,  China  G 

Berlin,  Ger.  Dem.  Rep.  P 

London,  England  G 

Moscow,  U.S.S.R.  G 

Tokyo,  Japan  G 

Sofia,  Bulgaria  F 

Budapest,  Hungary  F 

Montreal,  Canada  G 

Lisbon,  Portugal  F 

Berne,  Switzerland  F 

Tokyo,  Japan  G 

Jerusalem,  Israel  F 

Montreal,  Canada  G 

Hilversum,  Holland  G 

Cologne,  Ger.  Fed.  Rep.  F 

Moscow,  U.S.S.R.  G 

Tokyo,  Japan  G 

Oslo,  Norway  F 

Buenos  Aires,  Argentina  G 

Moscow,  U.S.S.R.  G 

Havana,  Cuba  G 

Tokyo,  Japan  G 

Tokyo,  Japan  G 

Tokyo,  Japan  G 

Tokyo,  Japan  G 


5.99 

6.11,9.76, 11.715 

5.99 

5.99 

11.74,15.115,17.88 
15.345  (Sun.) 

15.365  (via  Sackville) 

15.14, 15.19  (via  Bonaire; 

mixed  English/Dutch) 

5.99 

5.99 

9.505 

9.505 

9.505 

15.26  (via  Ascension) 

15.105 

15.105 

6.175,9.51  (via  Sackville),  9.58, 
15.26  (via  Ascension) 

15.105 

9.545,11.78,  15.25,17.895 

6.175  (via  Sackville),  9.51  (via 
Greenville),  9.58,  15.26  (via 
Ascension) 

5.97,9.56 

15.105 

11.945,11.965,12.055,15.06, 

15.52 

15.32,17.795 

12.05,15.18,  17.72,  17.87  (via 
Soviet  Far  East) 

5.97,9.56,  11.915  (includes 
some  Eskimo) 

15.195,  15.235,  17.725,  17.825 
15.105 

11.455,11.965,12.055,15.06, 

17.855 

11.86,15.125,17.72 
9.695, 11.705 
15.105 
15.335 

6.065,11.925 

7.12.9.78  (via  Tirana),  11.445, 
12.055,15.06,15.385,17.735, 
17.855 

5.955,6.08,9.73 
6.175  (via  Sackville) 

9.58  (via  Ascension) 
5.98,7.17,7.265,9.54,9.58,9.61, 
9.735,9.78,11.69,11.86,15.14, 
15.18,17.755 
9.505 
9.70 

6.00,7.22,9.833,  11.91  (Tues., 
Fri.) 

6.135,9.655 

6.025,11.935 

6.045,9.725 

9.505 

5.90,7.395,9.815 

6.135,9.655 

6.165,  9.715  (via  Bonaire) 

6.075,  6.185,9.545 
5.98,7.15,  7.17,7.265,9.54, 

9.58.9.61.9.735,  9.78,  15.18 
9.505 

9.645  (Sun.) 

9.69  (Mon.-Fri.) 

5.98,  7.11,  7.15,7.17,  7.265, 

7.305.9.54.9.58.9.61.9.735, 
9.78,  11.69, 15.18 

9.525 

9.505 

9.505 

9.505 

5.99 


•Reception  quality,  East  Coast  (West  Coast)  location:  G-good,  F-fair,  P-poor 
**Nat  intended  for  North  America,  but  receivable  satisfactorily 


Frequencies  are  accurate  as  of  press  time,  but  subject  to  change  especially  for  Sweden,  U.S.S.R.  and  Lebanon. 

NOVEMBER  1975 


rSAVE! 

I  MONEY  •  TIME  •  FREIGHT 

k,  QUALITY  STEREO  EQUIPMENT 
^  AT  LOWEST  PRICES. 

\  YOUR  REQUEST  FOR  QUOTA- 
TION  RETURNED  SAME  DAY. 

L-  FACTORY  SEALED  CARTONS— 
^  GUARANTEED  AND  INSURED. 

K  SAVE  ON  NAME  BRANDS  LIKE: 
A.D.C.  KLH 

A.R.  SHURE 

DYNACO  KOSS 

SONY  FISHER 

PIONEER 

ANO  MORE  THAN  50  OTHERS 
BUY  THE  MODERN  WAY 
BY  MAIL -FROM 

BQ 

illmoi/  audio 

Department  217S 
12  East  Delaware 
Chicago,  Illinois  60611 
312  664-0020 

h _ 

CIRCLE  HO.  38  ON  FREE  INFORMATION  CARD 


SEND  FOR  YOUR 
FREE  CATALOG  TODAY! 

(updated  5  times  a  year} 

ELECTRONIC  DISTRIBUTORS,  INC. 
DEPT.  PE-1  4900  Elston 
Chicago,  III.  60630 


™  NAME 
■  Address 
m  City 


State 


Zip 


CIRCLE  NO.  32  ON  FREE  INFORMATION  CARO 


101 


Computer  Bits 

7 


SOFTWARE  TOOLS 

O  MATTER  how  small  the  com¬ 
puter,  even  the  most  dedicated 
programmer  will  rapidly  become 
bored  with  binary  notation. 

Some  hobbyists  use  a  Teletype  as 
there  are  several  older  models  on  the 
market  at  reasonable  prices.  Even 
with  a  Teletype,  though,  you  need 
some  software  to  convert  those  key¬ 
strokes  into  something  meaningful  in 
memory.  If  you  can’t  afford  a  Teletype, 
you  can  almost  always  use  an  en- 


By  Jerry  Ogdin 

coded  keyboard.  These  are  frequently 
on  the  surplus  market  for  less  than 
$25.00. 

A  terminal  is  important,  but  it  is  only 
one  tool  in  the  computer  hobbyist’s 
kit.  Once  you’ve  written  a  program  and 
gotten  it  into  storage,  you  ought  to  use 
the  cassette  interface  (HIT)  described 
in  September’s  column.  With  this  tool, 
you  have  to  "button  in"  the  program 
bit-by-bit  only  once.  After  it  is  in  stor¬ 
age,  you  can  write  it  out  to  be  taped 


and  read  in  the  next  time  you  want  it. 
Of  course,  if  your  only  storage 
medium  is  RAM,  you’ll  lose  the  mem¬ 
ory  contents  when  you  turn  the  com¬ 
puter  off.  So,  it’s  a  good  idea  to  copy 
the  latest  version  of  a  program  out  to 
tape  as  a  backup. 

Also,  if  your  only  storage  medium  is 
RAM,  you’ll  have  to  reenter  the  tape 
reading  routine  laboriously  through 
the  switches  (or  the  terminal)  each 
time  the  computer  power  is  turned  on. 
That  is  a  good  reason  for  having  a 
small  program,  called  a  bootstrap 
loader,  kept  in  read-only  memory.  This 
program  makes  it  possible  to  read 
data  from  the  tape  and  then  execute 
that  data.  Such  a  read-in  program  is 
usually  somewhat  larger  and  more 
powerful,  so  it  reads  in  several  records 
(perhaps  using  the  bootstrap  program 
as  a  subroutine),  which  make  upi  an 
even  larger  and  more  sophisticated 
program.  The  effect,  then,  is  to  use 
one  group  of  records  to  read  the  next 


THIS  IS  THE  POPULAR  FLECTRONICS  SUPER- 
SIMPLF.  MONITOR.  COMMANDS  ARE: 


:  D 

XXXX 

(DUMP 

FROM  XXXX) 

;  L 

XX  XX 

(LOAD 

FROM  XXXX) 

;  G 

XXXX 

(GO  TO 

1  XXXX) 

STACK 

EQU 

03FFH 

;YOUR 

CRLF 

EQU 

010.6H 

;  YOUR 

WRCHR 

EQU 

0103H 

;  YOUR 

RDCHR 

EQU 

0100H 

;  YOUP. 

LF  ROUTINE 


MONITOR  ENTRY  POINT 


31FF03 

PEMON:  LX I  SP, STACK 

;  INITIALIZE 

CD0601 

CALL  CRLF 

;  ISSUE  CARRIAGE  RETURN, 

3E3F 

MV I  A,'?1 

LINE  FEED  AND  ? 

CD0301 

CALL  WRCHR 

CD0001 

CALL  RDCHR 

; AWAIT  COMMAND 

E67F 

ANI  07FH 

;  STRIP  OFF  PARITY  BIT 

FE4C 

CPI  'L' 

CA6300 

JZ  LOAD 

;  "LOAD"  COMMAND 

FE  4  4 

CPI  'D' 

CA7400 

JZ  DUMP 

;  "DUMP"  COMMAND 

FE  4  7 

CPI  'G* 

C24000 

JNZ  PEMON 

;  ERROR 

THIS  THE  THE  “GO**  COMMAND  PROCESSOR.  WE 

NOW  EXPECT  A  16-BIT  DESTINATION  ADDRESS 

AND  THEN  TRANSFER  TO  IT 

CDB700 

CALL  RDNUM 

E9 

PCHL 

"GO" 

THIS  IS  THE  "LOAD"  COMMAND  PROCESSOR.  THE 

USER  IS  EXPECTED  TO  TYPE  IN  A  16-BIT  ADDRESS 

FOLLOWED  BY  DATA  BYTES 

TO  LOAD  INTO  SUCCESSIVE 

LOCATIONS.  ANY  NON-HEX  CHARACTER  SEPARATES 

THE  BYTES  FROM  ONE  ANOTHER.  ANY  BYTE  THAT  IS 

TERMINATED  WITH  A  COLON  WILL  BE  IGNORED. 

CDCDOO  LOAD:  CALL  RDNR2 

GET  USER’S  ADDRESS 

CDB700 

CALL  RDNUM 

GET  A  BYTE 

FE3A 

CPI  1 : ' 

CA66O0 

JZ  LOAD+3 

;  S K I P  IF  FOLLOWED  BY  '  :  ' 

7D 

MOV  A, L 

GET  LAST  TWO  HEX  DIGITS 

02 

STAX  B 

STORE  THEM  AWAY 

03 

INX  B 

C36600 

JMP  LOAD+3 

(GET  W/  CPU  RESET) 

THIS  IS  THE  "DUMP"  COMMAND  PROCESSOR. 

THE  USER  IS  EXPECTED  TO  SUPPLY  A  16-BIT 

STARTING  ADDRESS.  WHENEVER  THE  LEAST-SIG¬ 

NIFICANT  FOUR  BITS  OF  THE  ADDRESS  OF  THE 

NEXT  BYTE  ARE  ZERO,  THE  CARRIAGE  IS  RETURNED 

AND  THE  ADDRESS  IS  PRINTED  (FOLLOWED  BY  COLON). 

CDCDOO  DUMP:  CALL  RDNR2  ; 

GET  STARTING  ADDRESS 

79 

MOV  A , C 

CHECK  TO  SEE  IF 

E60F 

ANI  15 

NEW-LINE  TIME. 

C2A200 

JNZ  MORE 

NO.  JUST  PRINT 

CD0601 

CALL  CRLF 

START  NEW  LINE 

78 

MOV  A, B 

GET  MSB  OF  ADDRESS 

IF 

RAR 

IF 

RAR 

IF 

RAR 

IF 

RAR 

CDEDOO 

CALL  CVTAS 

78 

MOV  A, B 

GET  2ND  DIGIT 

CDEDOO 

CALL  CVTAS 

79 

MOV  A, C 

GET  3RD  DIGIT 

IF 

RAR 

IF 

RAR 

IF 

RAR 

IF 

RAR 

CDEDOO 

CALL  CVTAS 

79 

MOV  A,C  ; DO  LAST  DIGIT 

CDEDOO 

CALL  CVTAS 

3E3A 

MVI  A,  '  : ' 

MARK  ADDRESS  SPECIALLY 

CD0301 

CALL  WRCHR 

3E20 

MVI 

A,  '  1 

CD0301 

CALL 

WRCHR 

OA  MORE : 

LDAX 

B 

IF 

RAR 

IF 

RAR 

IF 

RAR 

IF 

RAR 

CDEDOO 

CALL 

CVTAS 

OA 

LDAX 

B 

CDEDOO 

CALL 

CVTAS 

3E20 

MVI 

A,  f  • 

CD0301 

CALL 

WRCHR 

03 

INX 

B 

C37700 

JMP 

DUMP+ 3 

? FETCH  BYTE  TO  DUMP 


;  ISSUE  MSB 


; ACQUIRE  NEXT  CELL 


THIS  ROUTINE  READS  ONE  OR  MORE  HEXADECIMAL 
DIGIT  CHARACTERS  (’O'. .'9',  '  A '  »  ,  '  F*  )  IN 
AND  ACCUMULATES  A  SIXTEEN-BIT  NUMBER  IN 
THE  <H,L).  EACH  NEW  DIGIT  IS  SHIFTED  INTO 
THE  LEAST- SIGNIFICANT  FOUR  BITS  OF  THE  (H,L) . 
CONTROL  IS  RETURNED  WHENEVER  THE  DEPENDENT 


f  ROUTINE  ( 

" RDHEX”) 

SETS  THE  CARRY  BIT  TRUE. 

00B7 : 

210000 

RDNUM : 

LX  I 

H ,  0 

; START  OFF  VALUE  AT  0 

CDD600 

CALL 

RDHEX 

;GO  GET  A  HEX  DIGIT 

DAB700 

JC 

RDNUM 

; AWAIT  HEX  DIGIT 

00C0: 

29 

RDNXT : 

DAD 

H 

; SHIFT  (H,L)  LEFT  4 

29 

DAD 

H 

29 

DAD 

H 

29 

DAD 

H 

B5 

ORA 

L 

; PLACE  NEW  FOUR  BITS  IN 

6F 

MOV 

L,  A 

CDD600 

CALL 

RDHEX 

; GO  GET  NEXT  DIGIT 

D8 

RC 

;  THE  NUMBER’S  FINISHED 

C3COOO 

JMP 

RDNXT 

; GO  PROCESS  NEXT  DIGIT 

,*  THIS  ROUTINE  READS  A  NUMBER  VIA  "RDNUM "  AND 
;  PLACES  IT  INTO  THE  (B,C)  PAIR 
OOCD:  CDB700  RDNR2 :  CALL  RDNUM  ; GET  THE  VALUE  IN  (H, L) 

44  MOV  B,H  ;  THEN  MOVE  IT 

4D  MOV  C,L 

C9  RET 

;  THIS  ROUTINE  READS  IN  AN  ASCII  CHARACTER, 

;  STRIPS  OFF  PARITY  AND  EXAMINES  IT  FOR 
?  MEMBERSHIP  IN  THE  HEX-DIGIT  SET.  IF  IT  IS 
?  A  HEX-DIGIT  THE  A-REGISTER  IS  LEFT  AT  THE  FOUR 


•,  BIT 

VALUE 

APPROPRIATE 

AND  THE  CARRY  IS  CLEARED. 

;  ANY 

OTHER 

CHARACTER  IS  LEFT  UNTOUCHED  AND  THE 

;  CARRY  IS  SET. 

D6  30 

RDDIG  : 

SUI 

•O' 

;  TRANSLATE  '  0  '  „  '  9  ' 

C9 

RET 

CD0001 

RDHEX: 

CALL 

RDCHR 

J***ENTRY  POINT*** 

E67F 

ANI 

07FH 

; REMOVE  PARITY  BIT 

FE30 

CPI 

'O' 

D8 

RC 

; CHAR  LESS  THAN  ’O'  (NOT 

FE3A 

CPI 

'  9  *  +1 

DAD300 

JC 

RDDIG 

:IN  RANGE  0..9 

FE4 1 

CPI 

’A' 

D8 

RC 

; BETWEEN  9  AND  A 

FE4  7 

CPI 

•F'  +  l 

3F 

CMC 

D8 

RC 

; NOT  HEX  CHARACTER 

D637 

SUI 

o 

— t 

i 

< 

; TRANSLATE  'A'..'F' 

C9 

RET 

;  THIS 

ROUTINE  CONVERTS 

A  BINARY  NUMBER  IN  THE 

;  LEAST-SIGNIFICANT  BITS 

1  OF  THE  A-REGISTER  TO 

;  AN  ASCII  CHARACTER  REPRESENTING  THE  HEX  VALUE 

}  AND 

THEN  ISSUES  IT  AS 

OUTPUT. 

E60F 

CVTAS: 

ANI 

15 

; ISOLATE  FOUR  BITS 

C630 

ADI 

'O' 

; S H I FT  DIGITS  INTO  ASCII 

FE3A 

CPI 

1  9  *  +1 

;  SEE  IF  IT  WAS  0. .9 

DA0301 

JC 

WRCHR 

C607 

ADI 

' A  * *  0  *  —10 

; CONVERT  TO  ' A ' . . 'F ’ 

C30301 

JMP 

WRCHR 
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group  in,  thus  "pulling’'  the  program 
in  by  its  own  bootstraps. 

Using  a  Monitor.  The  ability  to  pre¬ 
serve  a  program  for  later  recall  is  im¬ 
portant,  but  it  doesn’t  solve  two  major 
nuisances:  (1)  you  still  have  to  key  in 
the  program  bit-by-bit  the  first  time; 
and  (2)  every  time  you  make  an  error  in 
the  program,  you  have  to  key  in  the 
changes,  some  of  which  may  be 
traumatic  and  complex.  One  of  the 
best  ways  to  solve  this  kind  of  incon¬ 
venience  is  to  provide  a  small  monitor. 
A  monitor  is  just  another  computer 
program,  but  one  that  is  designed  to 
make  computer  use  more  convenient. 
This  program  reads  characters  from  a 
terminal  (or  a  separate  keyboard),  with 
these  characters  specifying  the  bit 
patterns  to  put  into  memory. 

The  simplest  monitor  has  three 
basic  commands:  Load,  Dump  and 
Go.  A  command  is  a  single  letter  typed 
at  a  time  when  the  monitor  is  not 
otherwise  engaged  in  some  activity. 
Typical  commands  are  single  letters 
like  "L”  for  Load,  **D”  for  Dump  and 
"G"  for  Go.  When  you  type  in  "L"  you 
are  directing  the  monitor  program  to 
accept  keyboard  input  and  load  it  into 
memory;  MD”  means  you  want  to  dis¬ 
play  contents  of  memory  on  your  ter¬ 
minal  or  display  device;  “G"  is  your 
means  of  transferring  control  out  of 
the  monitor  into  the  program  you  have 
previously  loaded. 

Most  programmers  now  use  the 
hexadecimal  number  system  for 
communicating  with  the  machine,  al¬ 
though  there  are  "pockets"  of  users  of 
octal.  Hex  and  octal  are,  of  course,  just 
shorthand  notations  for  binary  code. 
Hex  digits  allow  us  to  specify  four  bits 
with  one  symbol,  octal  allows  three. 
The  hexadecimal  digits  are  0,1,2, 3, 4, 
5,  6,  7,  8,  9,  A,  B,  C,  D,  E,  and  F.  (The 
letters  A  through  F  stand  for  decimal 
equivalent  values  10  through  15,  re¬ 
spectively.)  The  monitor,  for  utmost 
simplicity,  uses  only  hexadecimal  dig¬ 
its  for  the  specification  of  addresses 
and  data  byte  values. 

Each  of  the  command  letters  (L,  D  or 
G)  is  followed  by  an  address  that 
specifies  where  to  start.  For  the  Load 
command,  that  address  is  where  the 
first  byte  of  data  from  the  keyboard 
will  be  stored;  for  Dump,  it  is  the  ad¬ 
dress  from  which  data  will  begin  be¬ 
ing  displayed;  for  Go,  it  is  the  address 
that  is  to  be  placed  into  the  CPU's  pro¬ 
gram  counter.  Whenever  the  Go 
command’s  address  has  been  sup¬ 
plied,  control  is  transferred  to  that 
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location.  Whenever  the  Dump  com¬ 
mand's  address  has  been  given, 
data  displaying  will  begin.  However, 
after  the  Load  command’s  address, 
the  monitor  will  expect  more  bytes 
(one  after  another)  to  be  loaded  into 
successive  locations  in  memory. 

A  small  monitor  for  the  8080  micro¬ 
processor  that  you  can  use  as  a  mod¬ 
el  is  shown  opposite.  Each  command 
is  stopped  by  resetting  the  CPU, 
thus  returning  control  to  the  top  of 
the  monitor.  Notice  some  error  correc¬ 
tion  conventions  that  have  been  insti¬ 
tuted  to  save  you  some  time;  numbers 
are  assumed  to  consist  of  any  number 
of  hex  digits  but  if  the  monitor  wants 
an  address,  only  the  least-significant 
four  digits  are  used.  Likewise,  for  a 
data  byte,  only  the  least-significant 
two  hex  digits  are  preserved.  This 
means  that  if  you've  made  an  error, 
just  keep  typing.  Hex  digits  end  with 
any  character  that  is  not  a  hex  digit; 
most  people  find  that  the  space 
character  is  the  most  convenient. 

News  Items.  The  extremely  popular 
8080,  originally  from  Intel,  is  now 
being  supplied  by  other  semiconduc¬ 
tor  makers  as  well.  The  Tl  TMS8080  is 
identical  to  the  original  8080,  which 
Intel  no  longer  makes.  Intel’s  newer 
device,  the  8080A,  is  functionally  iden- 
tical  but  has  better  current  drive 
capacity.  Intel  has  another  part,  the 
8080A-1 ,  that’ll  go  faster  so  that  AMD’s 
9080  (which  is  supposed  to  run  50% 
faster  than  the  original  Intel  part)  will 
have  a  competitor.  So,  if  you  are  using 
the  8080,  be  sure  to  check  the  dia¬ 
grams  to  see  that  your  part  matches 
the  requirements. 

The  new  MOS  Technology  6501  is 
destined  to  become  a  popular  CPU 
among  hobbyists,  if  only  because  of 
its  dramatically  low  price  ($20  at  press 
time).  The  device  is  modelled  after 
Motorola's  6800,  although  with  some 
major  differences.  All  of  the  Motorola 
support  parts  like  memory  I/O  chips 
can  be  used  with  the  6501 ,  so  you  can 
get  on  board  quickly.  The  Motorola 
software,  however,  cannot  be  exe¬ 
cuted  on  the  6501  without  revision. 

The  6501  is  capable  of  operation  at 
twice  the  Motorola  part’s  speed ;  some 
parts  may  operate  three  times  as  fast. 
The  introduction  of  this  part  is  likely  to 
start  the  real  price  war  that  has  been 
brewing  in  the  microprocessor  busi¬ 
ness.  Even  with  the  new  support  chip 
for  the  8008  that  Intel  has  announced, 
it  seems  unlikely  that  it  can  compete 
with  the  6501  for  hobbyist  use.  <§> 


QUICK.... 

what  number  is  this? 

•o  omo  #o# 

If  you  have  to  read  your  microcomputer 
like  this — bit  by  bit,  from  rows  of  lights— the 
computer's  making  you  do  its  work.  And  if 
you  have  to  use  rows  of  toggle  switches  to 
program  it,  you  might  wonder  why  they 
call  the  computer  a  labor-saving  device! 

Contrast  the  layout  of  a  typical  pocket 
calculator.  A  key  for  each  number  and 
function;  six  easy-to-read  digits.  Why  not 
design  microcomputers  like  that? 


Here  they  are!  The  modular  micros  from 
Martin  Research.  The  keyboard  programs 
the  computer,  and  the  bright,  fully- 
decoded  digits  display  data  and  memory 
addresses.  A  Monitor  program  in  a  PROM 
makes  program  entry  easy.  And,  even  the 
smallest  system  comes  with  enough  RAM 
memory  to  get  started! 

Both  the  MIKE 2  system,  with  the  popular 
8008  processor,  and  the8080-based  MIKE 
3  rely  on  the  same  universal  bus  structure. 
This  means  that  accessories-like  our  450 
ns  4K.  RAM— are  compatible  with  these 
and  other  8-bit  CPUs.  And,  systems  start 
at  under  $300!  For  details,  write  for  your... 

FREE  CATALOG! 


MIKE  2 
MANUAL... 

This  looseleaf 
book  includes 
full  information 
on  the  MIKE  2 
system,  with 
schematics. 


$19 


Price  for  orders  received 
by  November  15,  1975... 

Includes  a  certificate  worth  $10  towards 
a  modular  micro  system,  good  90  days. 
(Offer  valid .  USA  only.)  After  11/15:  $25. 


modular  micros 


martin  research 


Martin  Research  /  3336  Commercial  Ave. 
Northbrook,  IL  60062  /  (312)  498-5060 

CIRCLE  NO.  49  ON  FREE  INFORMATION  CARD  ^  t 


Test  Equipment 
Scene 


A  DUAL-POLARITY  DC  METER 

HOW  CAN  you  get  a  dc  meter  to  in¬ 
dicate  upscale  with  either  a  posi¬ 
tive  or  negative  input,  without  revers¬ 
ing  the  leads?  It’s  very  simple  with  an 
operational  amplifier  and  a  few  other 
components  asshown  in  the  diagram. 

The  op  amp  is  connected  as  a  non¬ 
inverting  dc  amplifier  using  the  diode 
full-wave  bridge  and  the  combination 
of  R1  and  R2  to  determine  the  gain. 
Capacitor  C2  bypasses  any  ac  com¬ 
ponent  that  might  be  across  R2 .  The 
op  amp  can  be  almost  any  type  with  a 
high  slew  rate.  For  some  op  amps,  fre¬ 
quency  compensation  may  be  re¬ 
quired  to  remove  any  tendency  for  the 
op  amp  to  oscillate  at  a  high  fre¬ 
quency,  which  would  produce  erratic 
meter  indications. 


By  Leslie  Solomon 


Since  the  op  amp  is  powered  by  a 
balanced  +15-V  and  -1S-V  supply 
and  the  inverting  (-)  input  is  refer¬ 


enced  to  the  common,  a  positive¬ 
going  voltage  on  the  input  produces  a 
positive  voltage  at  the  op  amp  output. 
Conversely,  a  negative-going  input 
produces  a  negative  output.  The  amp¬ 
litude  of  either  output  is  proportional 
to  the  level  of  the  input  voltage  up  to 
the  15-V  limit.  The  output  is  refer¬ 
enced  to  the  common. 

Obviously,  if  the  input  is  zero,  the 
output  is  zero.  Actually,  there  is  a  very 
small  switching  area  about  the  zero 
point  where  operation  may  be  erratic; 
and  there  may  also  be  a  slight  offset 
that  can  be  removed  by  proper  com¬ 
pensation  as  detailed  in  the  op  amp 
specifications. 


ABOUT  OUR 
STEREO  IMAGE 


Our  fiendishness  about  quality 
control  is  being  widely  recognized.  We. 
therefore,  wish  to  thank  all  responsi¬ 
ble,  from  our  Spectrum  Analyzer  and 
Non-Reflecting  Chamber  to  the  Ears 
with  which  we  test  every  single  com¬ 
ponent  and  driver. 

Stereo  Review  has  called 

our  product  ‘  Superb  ’.  . 

Low  Density  Woofer  T 
Cones  treated  front 
and  back  for  super¬ 
smooth  response  and 
Wide  Dispersion 
Tweeters,  resulting 
in  exceptional 


stereo  imaging,  make  the  Audioana¬ 
lysts  sound  magnificently  accurate. 
That's  what  our  sales  tell  us.  despite 
our  selective  distribution  which  we  in¬ 
tend  to  keep  limited.  So.  we  ll  continue 
to  torture  each  and  every  one  of  our 
loudspeakers  and  maintain  our 
^  image.  Beauty,  after 

I  all,  is  in  the  ears  of 
the  beholder. 

j 


yiudioanalqst 


PO  Bo*  262.  HrooMMd.  C«nn  06804 
Momiioui  About  ftrtenton 
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D6,  R1,  and  R2  to  ground.  This  current 
generates  a  positive  voltage  at  the  in¬ 
verting  input  of  the  op  amp.  When  it 
reaches  the  same  level  as  the  voltage 
on  the  noninverting  input,  the  op  amp 
stabilizes  and  the  meter  remains  at 
some  upscale  indication  (which  can 
be  adjusted  by  R2). 

When  a  negative  voltage  is  applied 
to  the  noninverting  input,  the  output 
of  the  op  amp  swings  negative  and  the 
circuit  is  through  R2,  R1 ,  D7,  Ml,  and 
D5.  This  current  produces  a  negative 
voltage  at  the  inverting  input;  and 
when  it  reaches  the  same  value  as  that 
at  the  input,  the  op  amp  is  stabilized. 
The  meter  once  again  settles  at  an  up¬ 
scale  indication.  In  both  cases,  the 
current  flows  in  the  same  direction 
through  the  meter. 

Capacitor  Cl  is  used  to  smooth  any 
voltage  fluctuations  across  the  meter 
— especially  when  the  meter  is 
measuring  low-frequency  ac.  Such 
voltage  integration  removes  flutter 
from  the  meter  movement. 

The  voltage  difference  between  the 
two  inputs  to  the  op  amp  is  measured 
in  mi  Ili volts  so  the  positive-to-negative 
transition  is  very  sharp.  With  some  ac¬ 
curately  known  dc  (either  polarity)  ap¬ 
plied  to  the  input,  R2  can  be  adjusted 
to  give  the  correct  indication  on  the 
meter. 
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By  John  McVeigh 


“STEREO”  HEADPHONE  SOUND 

Q .My  stereo  headphones  donrt 
sound  “stereo”,  but  rather  like  two 
separate  sound  sources.  Why  not? 
Can  I  build  a  circuit  that  will  make 
them  sound  stereophonic? 

— D.  Whelan,  Jersey  City,  NJ 

A.  “Stereo”  headphones  have  two 
electrically  and  acoustically  separate 
channels.  Loudspeakers,  on  the  other 


FLUORESCENT  LAMP  FILTER 

Q.  Whenever  I  turn  on  both  my  AM 
radio  and  my  fluorescent  desk  lamp , 
“hash”  comes  out  of  the  speaker .  Is 
there  any  way  to  eliminate  this  inter¬ 
ference? 

— D.Rigg,  Southampton,  NY 


A.  R-f  coming  from  the  lamp  can  get 
into  the  radio  by  direct  radiation  or 
through  the  ac  line  cord. The  filter 


hand,  have  a  certain  amount  of  acous¬ 
tical  “crosstalk”  or  blending  between 
them.  The  circuit  shown  will  electri¬ 
cally  introduce  the  appropriate 
amount  of  crosstalk  (in  both  am¬ 
plitude  and  phase)  to  make  the  head¬ 
phones  sound  “stereophonic”  rather 
than  “binaural”.  Be  sure  to  use  non¬ 
polarized  capacitors.  If  you  can’t  find 
the  required  values,  use  smaller 
capacitors,  paralleling  them  until  the 
desired  capacitance  is  reached. 


and  the  feedthrough  capacitors 
should  be  Allen-Bradley  CL003- 
HA503P  units  or  equivalent.  If  the 
problem  persists,  it  will  be  necessary 
to  shield  the  lamp  housing  with  fine- 
mesh  screening.  Ground  both  the 
screening  and  lamp  base  (if  metal), 

LED  ZERO  BEAT  DISPLAY 

Q.  Is  there  any  visual  means  of  de¬ 
tecting  when  I  have  “ zero-beated ” 
my  vfo  and  a  received  signal? 

— M.  Farber,  Las  Vegas,  Nev, 

A.  If  your  receiver  has  an  S  meter,  you 
can  adjust  for  zero  beat  while  watch¬ 
ing  its  needle.  As  the  two  frequencies 
approach  each  other,  the  needle  will 
swing  back  and  forth  more  and  more 


slowly.  At  zero  beat,  the  needle  will 
hold  one  position.  The  circuit  shown 
will  also  give  a  visual  display  of  zero 
beat.  When  the  vfo  has  come  within  25 
Hz  of  the  signal’s  carrier,  the  LED’s 
will  alternately  flicker.  At  zero  beat, 
neither  LED  will  light  up.  The  circuit 
can  also  be  used  as  a  polarity  checker 
for  dc  applications.  When  the  top 
input  terminal  is  positive,  LED1  will 
glow,  while  LED2  turns  on  when  the 
bottom  input  terminal  is  positive. 
Select  R  to  limit  LED  current  to  a  safe 
value,  or  use  a  voltage  divider. 


BETTER 
THAN  A 
THIRD  HAND! 


PANAVISE  TILTS,  TURNS,  AND 
ROTATES  TO  ANY  POSITION. 

IT  HOLDS  YOUR  P.C.  BOARD 
EXACTLY  WHERE  YOU  WANT  IT. 

Quite  possibly  the  finest  new  tool 
you  will  buy  this  year.  PanaVise  is 
built  to  exacting  professional 
standards.  We  guarantee  it! 

Illustrated  is  P.C.  Board  Holder 
#315  in  the  #300  Base.  This  com¬ 
bination  has  exclusive  multiple 
positioning  ability.  Boards  are 
gently  but  firmly  locked  in  place 
with  one  arm  spring  loaded  to 
facilitate  quick  board  changes. 

Three  other  bases  and  a  wide  va¬ 
riety  of  heads  are  available.  All 
interchange!  Buy  a  basic  unit,  then 
add  on  to  create  your  system. 

FREE  Write  for  the  latest  PanaVise 
catalog,  prices,  and  dealer  listing. 


ioon. 


shown,  when  constructed  in  a  metal 
box  connected  to  a  good  ground,  will 
take  care  of  r-f  on  the  line  cord.  For 
lamps  up  to  35  W,  use  two  Miller  6304 
coils  in  parallel  for  the  required 
2.5-mH  inductors.  Bypass  capacitors 
should  be  500-WVDC  disc  ceramics, 


Available  through  your  dealer. 

A  Division  of  Colbert  Industries 

10107  Adella  Ave.,  South  Gate,  CA  90280 
CIRCLE  NO.  57  ON  FREE  INFORMATION  CARD 
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ISOflTIP. 

QUICK 

CHARGE 

Recharges  in  l/3rd  the  time 
of  any  other  cordless  iron. 

Complete  line  of  accessories  available: 

No.  7577 
Chisel  Tip 

No.  7574 
Concave  Tip 


No.  7569 


Tip 


No.  7573 
Tinning  Tip 


No.  7572 
Blunt  Tip 


No.  7566 
Micro  Soldering 


No.  7535 
Regular  Tip 


No.  7546 
Heavy  Duty  Tip 


No.  7596 
Knife  Tip 


No.  7545 
Fine  Tip 


No.  7556 
Tuner  Extension  Tip 


WAHL  CLIPPER  CORPORATION 

ORIGINATORS  OF  PRACTICAL  CORDLESS  SOLDERING 
Sterling,  Illinois  61081  (815)  625-6525 
“Manufacturing  Excellence  Since  1919 ” 

CIRCLE  NO  78  ON  FREE  INFORMATION  CARO 
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Brand  Name  Audio 
Components. 


Tips  &Techniques 


Tracing  Foil  Patterns 

Etching  simple  printed-circuit  boards  from 
pc  blanks  can  be  very  easy  if  you  use  mask¬ 
ing  tape  to  trace  the  resist  pattern.  Cover 
the  copper  surface  of  the  blank  completely 
with  broad  masking  tape,  taking  care  not  to 
overlap  the  tape  or  to  leave  gaps  between 
each  strip.  Then  trace  the  outline  of  the  foil 
pattern  on  the  etching  and  drilling  guide, 
using  a  sheet  of  carbon  paper  between  the 
tape  and  the  guide.  Carefully  cut  out  the 
tape  from  the  areas  to  be  etched  using  a 
sharp  knife  or  razor  blade.  Then  apply  the 
resist  using  the  “stencil”  made  from  the 
masking  tape.  When  the  etch  resist  is  dry, 
score  it  with  a  razor  blade  where  it  touches 
the  tape.  After  the  remaining  tape  is  re¬ 
moved,  the  board  is  ready  to  be  etched. 

— Anthony  Barake,  Quebec,  Canada 

An  Inexpensive  Lamp  Dimmer 

If  you  wantmorethan  one  light-level  output 
from  an  incandescent  bulb,  this  circuit  is 
useful.  What’s  more,  it  can  lengthen  bulb 
life  considerably,  while  saving  you  money 
on  electric  bills  and  make  expensive 
three-way  bulbs  and  dimmers  unneces¬ 
sary.  When  the  power  switch  is  turned  to 
the  dim  position  the  diode  allows  only  posi¬ 
tive  half-cycles  of  the  ac  power  to  flow 
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through  the  bulb.  In  the  bright  position, 
the  bulb  behaves  normally.  Be  sure  to  use 
an  adequately  rated  diode  (both  PIV  and 
forward  current)  for  the  power  consump¬ 
tion  (in  watts)  of  the  light  bulb. 

—BUI  Drislane,  Topsfiefd,  MA 

1C  Breadboards 

Breadboarding  1C  projects  is  a  common 
practice  and  many  commercial  boards  are 
available.  However,  an  inexpensive  substi¬ 
tute  can  easily  be  made  in  a  pinch.  Using 
0.1 -in.  (0.25-cm)  grid  P-pattern  board  as  a 
template,  drill  holes  in  a  piece  of  perforated 
board  to  accept  the  pins  of  a  14-  or  16-pin 
DIP.  Wire  the  pins  to  two  rows  of  spring 
clips  (Vector  T-32A  or  similar).  Place  extra 
clips  along  board  edges  for  use  as  tie- 
points.  Install  push-in  flea  clips  at  each 
corner  to  elevate  the  board.  Several  as¬ 
semblies  can  be  secured  to  a  larger  board 
for  combining  subsystems.  A  strip  of  mask¬ 
ing  tape  along  the  terminals  permits  mark¬ 
ings  for  pin  numbers  and  functions  to  be 
made. 

— Raymond  F.  Arthur,  New  Kensington,  PA 

Home-Made  Adapter  Lets  You 
Measure  Dwell  with  Ohmmeter 

To  use  an  ohmmeter  to  measure  a  car’s 
dwell  time,  a  1N34  or  similar  diode  must  be 
placed  in  series  with  the  meter's  "hot”  test 
lead.  The  easiest  way  to  install  the  diode  is 
to  house  it  in  an  adapter  that  can  be  quickly 
inserted  into  and  removed  from  the  test 
setup.  This  eliminates  the  need  to  modify 
the  ohmmeter.  To  make  the  adapter,  first 
slot  a  tip  jack  to  accept  the  blade  of  a 
screwdriver.  The  next  step  is  to  enlarge  the 
barrel  of  a  standard  short-barrelled  test 
prod  just  enough  to  permit  the  tip  jack  to  be 
screwed  tightly  into  it.  After  prethreading 
the  barrel,  solder  one  lead  of  the  diode  to 
the  tip  jack  (which  lead  depends  on  the 
polarities  of  the  voltages  at  the  meter's  test 
jacks  and  the  car’s  electrical  ground).  Use 
an  insulated  spacer  and  finish  assembling 
the  adapter. 

— Paul  E.  Griffith 


Battery  Eliminator  For  VTVM’S 

If  you’re  tired  of  replacing  the  1.5-volt  bat¬ 
tery  in  your  VTVM,  here’s  a  simple  circuit 
that  will  eliminate  the  need  for  the  cell. 
Diode  Dl  rectifies  the  6.3-V  ac  filament 
supply,  and  a  2000-pF  capacitor  smooths 
out  the  dc.  Since  the  forward  voltage  drop 
across  a  silicon  diode  is  about  0.7  V,  con¬ 


necting  two  of  them  in  series  from  the  dc 
supply  to  ground  provides  a  voltage  drop 
of  nearly  1.5  volts.  R1 ,  a  current-limiting 
resistor,  is  composed  of  two  68-ohm, 
2-watt  resistors  in  parallel.  All  diodes 
should  be  500-mA,  50-PIV  or  greater  units. 
The  electrolytic  capacitor  ought  to  have  a 
15-WVDC  rating. 

— Donald  Wallace,  Appalachia,  VA 
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POPULAR  ELECTRONICS 


Operation  Assist 

If  you  need  information  on  outdated  or  rare 
equipment— a  schematic,  parts  list,  etc  — another  reader 
might  be  able  to  assist  Simply  send  a  postcard  to  Opera¬ 
tion  Assist.  Popular  Electronics.  1  Park  Ave  .  New  York. 
NY  10016  For  those  who  can  help  readers,  please  re¬ 
spond  directly  to  them.  They'll  appreciate  it  (Only  those 
items  regarding  equipment  not  available  from  normal 
sources  are  published ) 


Clti-Phone  Model  Cd-5  CB  transceiver.  Tube  layout, 
schematic,  and/or  service  manual.  Randy  Venable,  2009 
Princeton  Ave.,  Bradenton,  FL  33507. 

United  Scientific  Laboratories  Contact  23  CB  trans¬ 
ceiver.  Schematic  and/or  service  info.  R.  T.  Henley,  139 
March  Gras.  E!  Paso.  TX  79912. 

Precision  Model  E-400  sweep  generator.  Amp.  Corp.  of 
America  Model  ACA-100DC  PA  amplifier.  Challenger 
Amp.  Co.  Model  CH30  PA  amplifier.  Schematics  or  manu¬ 
als.  Ray  Gill.  3717  Tidewater  Trail.  Fredericksburg.  VA 
22401. 

Tektronix  Model  5130  oscilloscope.  Schematic  and/or 
service  manual.  David  Mason,  1117  Woodland  Dr.,  Tal¬ 
lahassee,  FL  32304, 

RCA  radios.  Models  K-80  (Chassis  No.  RC-415-D)  and 
612-K,  chassis  No.  7Y-14{?).  Truetone  radio  Model  D-727, 
chassis  No.  175E  (175EAW).  Schematics.  Also  want 
source  for  old  radio  tubes  and  Rider  Radio  Schematic 
Books  No.  1-14.  Milton  Obuch.  1308  N.  4th  St..  Sayre,  OK 
73662. 

Cathedral-style  radio,  with  "TATRO-A'  stenciled  on  bot¬ 
tom.  Circa  1925.  Contains  2  #38  tubes.  1  #75,1  #78,  and  1 
6A7.  Magnavox  Model  1540  114-ohm  speaker.  Made  to 
operate  off  a  Delco  generator/storage  battery  power 
plant.  Any  restoration  information.  F.  Keith  Haywood.  Box 
537,  Angier,  NC  27501. 

Scott  all-wave  receiver,  serial  T-499.  Chrome  plated,  two 
tweeters  and  a  woofer  (electrodynamic),  4  2A3  output 
tubes,  neon  regulator  with  bayonnet  base,  2  5U4-type 
rectifiers.  Schematic  and/or  servicing  info.  Technical  En¬ 
gineering  Laboratories,  787  Mesa  Way,  Richmond,  CA 
94805. 

Capital  Model 'HP-875  tape  deck.  Parts  lists,  source(s), 
schematics.  Vaughan  Williams.  6356  DeSoto.  Detroit.  Ml 
48238. 

Lancer  Model  LA  lOIOstereo amplifier,  Oneoutput  trans¬ 
former  (FT-3083445-B  100  6932)  needed  or  source  for 
same.  Robert  Davenport.  51  Meander  Lane,  Levittown.  NY 
11756. 

Precision  Model  10-12  tube  and  battery  tester  with  G-104 
adapter.  Need  updated  tube  roller  chart  or  source  for 
same.  Phillip  Coulter.  2023’,a  Wheaton  Ave..  Millville.  NJ 
08332. 

E.H.  Scott  navy-type  receiver.  Model  RCH  lczc-46209. 
Schematic  and/or  operator  s  manual.  Randall  Barbett, 
36678  Suffolk  Dr.,  ML  Clemens.  Ml  48043. 

WWII-vintage  VLF  receiver  (15-600  kHz)  Model  CFT- 
46154  serial  649.  Operator's  manual,  parts  list,  service 
info,  and  schematic  needed.  Tom  Dycus,  1507  Katie  NE. 
Albuquerque.  NM  87110. 

Muskat  Model  72MPX10  FM/AM/Tape  Player.  Schematic 
and  transformer  needed.  Sam  Pope,  Sam's  TV  Service. 
717  5th  St.  SE,  Hickory,  NC  28601. 

Anaiab  1120  oscilloscope  type  700  Schematic  diagram, 
Mihailo  Repovic,  39  Pierce  Rd..  Watertown.  MA  02172. 

Monroe  820CRT  calculator.  Readout  tube  and  schematic 
needed.  Earl  Leininger,  Suite  500,  Financial  Center,  3443 
N.  Central  Ave.,  Phoenix,  A Z  85012. 

Dumont  Model  164-E  oscilloscope.  Schematic  and/or 
service  manual.  Joseph  Upsky,  Rte.  8,  Box  264,  Brooks- 
ville.  FL  33512. 

Advancetron  Model  404A  phase  meter.  User/service 
manuals  and/or  schematics.  Wesley  Kranitz.  RR2.  Box 
823,  Lot  357,  Pompano  Beach,  FL  33067. 

Superior  Instruments  Co.  Model  TD-55  tube  tester.  Accu¬ 
rate  Instrument  Co.  Model  154  VOM.  Service  manuals 
and/or  schematics.  Frank  Waldren.  Box  13305,  St.  Louis. 
MO  63157. 

Nippon  Sound  Co.  AM/FM  Stereo  Serial  No.  1105. 
Schematic.  Richard  Gillespie.  6147  Oakbank  Dr.,  Azusa. 
CA  91702. 

RCA  CTC9N  receiver  with  remote  control  CTP7A.  Any 
service  information  on  remote  control  receiver  or  trans¬ 
mitter  CRK3A.  Robert  Brandenburg.  1400  Albany  St.,  Apt. 
2,  Los  Angeles.  CA  90015. 
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CATALOG 


and  FM  DIRECTORY 


Get  all  the  newest  and  latest  information  on  the  new  McIntosh  Sol¬ 
id  State  equipment  in  the  McIntosh  catalog.  In  addition  you  will 
receive  an  FM  station  directory  that  covers  all  of  North  America. 


MX  113 

FM/FM  STEREO  -  AM  TUNER  AND  PREAMPLIFIER 


SEND 

McIntosh  Laboratory,  Inc. 

1  East  Side  Station  P.O.  Box  96 

Binghamton,  N.Y.  13904 

1  Dept.  PE 

1  NAMF 

TODAY! 

|  ADDRESS 

I  CITY  STATF  7IP 

1  J 

If  you  are  in  a  hurry  for  your  catalog  please  send  the  coupon  to  McIntosh. 
For  non  rush  service  send  the  Reader  Service  Card  to  the  magazine. 
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Revolutionary  New  Wiring  " Pencil ”  Makes 

Interconnections 
in  1/3  the  Time! 

•  Create  Finished  Wired  Circuits 
in  Hours,  Not  Days 

•  For  Breadboarding,  Prototypes  and 
Production 

•  Interconnects  Circuit  Elements  in 
Digital  and  Analog  Circuits 

Easy  for  anyone  —  just  hook  up  your 
components  using  the  insulated  “solder 
thru  wire  (your  choice  of  blue,  red,  green 
or  clear).  Wire  feeds  off  a  replaceable 
spool  thru  the  P173  tool  body  and  out  of  a 
steel  tip  so  fine  it  easily  routes  wire 
around  even  the  smallest  I.C.  lead.  A 
touch  of  the  iron,  with  solder,  completes 
the  joint. 

Available  accessory  items  include  P179WS  Wire  Spacers 
lor  neat  routing,  tenth-tenth  Micro- Vectorbor os*,  circuit 
Padbords  and  frames,  like  the  3677-6  and  51  X-i.  Order  a 
Pi 73  Now!  Supplied  with  two  250'  spools  of  AWG  solder 
thru  wire  (1  red.  1  green),  complete  instructions.  JQ50 

At  your  Vector  distributor  y 

Mail  orders ,  add  $2  shipping  and  handling  charge. 

California  residents  add  6%  sales  tax. 

NOVEL  AND  USEFUL  HOLIDAY  GIFT  IDEA! 


clei;  1  nunib  v.umr«n  r,  mv. 

12460  Gladstone  Ave.  .  Sylmar,  CA  91342  •  (213)  365-9661 
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need  belts? 


Standard  and  special  belts  and 
tires  ready  for  immediate  ship¬ 
ment  —  fit  over  3,000  new  and 
obsolete  makes  of  tape  re¬ 
corders,  projectors,  dictating 
machines,  video  recorders,  ana 
turntables.  Simplified  cross  ref¬ 
erence  system  makes  ordering 
easy  with  one  day  service  on 
most  items.  Drive  tires,  wheels, 
phono  idlers  also  listed.  Call  or 
write  for  free  catalog. 

DEALER  INQUIRIES  INVITED. 


PROJECTOR-RECORDER 
BELT  CORP. 

319  Whitewater  St.,  Whitewater, 
Wl  53190  —  (414)  473-2151 
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*‘l  have  already 
master  keyed  my 
Elks  Lodge  and 
38  apartments ... 
soyouseemy 
locksmith  course 
is  practically 
paid  for." 
Adelindo  Orsi,  Jr. 
Azusa,  Calif. 


KEY  MACHINE 
locks,  picks, 
tools  supplied 
with  course. 


You'll  EARN  MORE,  LIVE  BETTER 
Than  Ever  Before  in  Your  Life 

You’ll  enjoy  your  work  as  a  Locksmith 
because  it  is  more  fascinating  than  u 
hobby— and  highly  paid  besides!  You'll 
go  on  enjoying  the  fascinating  work, 
year  after  year,  in  good  times  or  bad 
because  you’ll  be  the  man  in  demand  in 
an  evergrowing  field  offering  big  pay 
|  jobs,  big  profits  as  your  own  boss.  What 
more  could  you  ask! 

Train  at  Home -Earn  Extra  $$$$  Rif  ht  Away! 
All  this  can  be  yours  FAST  regardless 
of  age,  education,  minor  physical  handi¬ 
caps.  Job  enjoyment  and  earnings  begin 
AT  ONCE  as  you  quickly,  easily  learn 
to  CASH  IN  on  all  kinds  of  locksmithing 
jobs.  All  keys,  locks,  parts,  picks,  special 
tools  and  equipment  come  with  the 
course  at  no  extra  charge.  Licensed 
experts  guide  you  to  success. 

Illustrated  Book,  Sample  Lesson  Pages  FREE 
Locksmithing  Institute  graduates  now 
earning,  enjoying  life  more  everywhere. 
You,  can,  too.  Coupon  brings  exciting 
facts  from  the  school  licensed  by  N.  J. 
State  Department  of  Ed.,  Accredited 
Member,  Natl.  Home  Study  Council. 
Approved  for  Veterans  Training. 

LOCKSMITHING  INSTITUTE 

Div.  Technical  Home  Study  Schools 
Dept.  1473-115  Little  Falls,  N.  J.  07424 

- 1 


LOCKSMITHING  INSTITUTE,  Dept.  1473115 
DIv.  Technical  Home  Study  Schools 
Little  Falls,  New  jersey  07424  Et».  1948 

Please  send  FREE  illustrated  Book — "Your  Big  Oppor¬ 
tunities  in  Locksmithing,"  complete  Equipment  folder 
and  simple  lesson  pages — FREE  of  all  obligation — 
(no  salesman  will  call). 


Name_ 


(Please  Print) 


Address.. 


Clty/S  tate/Zip... 


L—  □  Check  here  if  Eligible  for  Veteran  Training 
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Electronics  Library 


TOWERS'  INTERNATIONAL  TRANSISTOR  SELECTOR 

by  T.D.  Towers 

Over  10,000  transistor  types  are  covered, 
with  specifics  on  ratings,  characteristics, 
case  details,  terminal  indentities,  applica¬ 
tions,  and  manufacturers.  Substitution 
equivalents  are  given  for  both  U.S.  and 
European  transistors.  Some  Japanese  de¬ 
vices  are  also  included.  The  major  portion 
of  the  book  is  arranged  in  tabular  form. 
Appendices  contain  explanatory  notes, 
package  diagrams,  case  outlines, 
manufacturer’s  house  codes,  and  a  list  of 
manufacturers. 

Published  by  Tab  Books,  Blue  Ridge  Sum¬ 
mit,  PA  17214. 138  pages.  $4.95  soft  cover. 

LOW-  AND  MEDIUM-FREQUENCY  SCRAPBOOK 

by  Ken  Cornell,  W2IMB 

Produced  for  the  experimenter  in  com¬ 
munications  below  1600  kHz,  this  book 
covers  receivers,  transmitters,  coils  and 
coil  winding  techniques,  antennas  and 
FCC  regulations.  Among  its  freatures  is  in¬ 
formation  on  the  nonlicensed  bands  open 
to  the  public,  from  1 60  to  1 90  kHz,  and  51 0 
to  1600  kHz  (the  AM  broadcast  band). 
Power  limitations,  antenna  length,  and 
transmitter  design  are  discussed  within  the 
context  of  government  standards.  An  ad¬ 
dendum  includes  a  power  mains  filter,  an 
audio  filter,  and  an  IC  crystal-controlled 
transmitter.  FCC  rules  covering  non¬ 
licensed  communications  are  reproduced 
as  an  appendix. 

Published  by  Ken  Cornell,  225  Baltimore 
Ave.,  Pt.  Pleasant  Beach,  NJ  08742.  105 
pages  (BW  x  11H).  $4.75,  soft  cover. 

COMPUTER  ALGORITHMS  AND  FLOWCHARTING 

by  G.  and  J.  Silver 

This  work  introduces  the  reader  to  the  spe¬ 
cial  procedures  that  must  be  used  in  set¬ 
ting  up  computer  problems.  It  concen¬ 
trates  on  the  logical  enumeration  and  or¬ 
ganization  of  a  particular  task.  This  sets  the 
problem  in  a  form  (algorithm)  that  a  digital 
computer  can  handle.  Emphasis  is  also 
placed  on  coding,  keypunching  and 
keyboarding,  running  and  debugging,  and 
documentation.  The  flowchart,  or  "compu¬ 
ter  roadmap,"  is  introduced  in  accordance 
with  the  symbols  and  definitions  estab¬ 
lished  by  the  American  National  Standards 
Institute.  Many  programming  applications 
are  included. 

Published  by  McGraw-Hill  Book  Co.,  1221 
Ave.  of  the  Americas,  New  York,  NY  10020. 
170  pages  (8Y 2"  x  IV).  $6.96  soft  cover. 
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1  on  sale 
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YOU  CAN  RESERVE 
YOUR  COPY  NOW 
AT  THE  SPECIAL 
PRE-PUBLICATION 
PRICE  OF  ONLY 
*1.00  POSTPAID. 


Regular  newsstand  price  is  $1.50, 
mail  order  $1.85. 

So  to  make  sure  you  come  through 
"Loud  and  Clear”  in  1976  .  .  . 

RESERVE  YOUR  COPY  NOW  AND  SAVE 
WITH  THIS  SPECIAL  PRE-PUBLICATION 
OFFER  AVAILABLE  TO  READERS  OF 
POPULAR  ELECTRONICS  MAGAZINE  ONLY. 


PRE-PUBLICATION 
RESERVATION  FORM 


Communications  Handbook  PE-115 

Ziff-Davis  Consumer  Service  Division 
|  595  Broadway,  New  York,  N.Y.  10012 
Enclosed  is  SI.  Please  reserve  my  copy  of 
the  1976  Communications  Handbook  at  the 
special  prepublication  price  to  be  mailed 
to  me  on  or  before  November  20,  1975. 
(Residents  of  Cal.,  Col.,  Fla.,  III.,  Mich.,  Mo., 
N.Y.  State,  D.  C.  and  Tex.  add  applicable 
sales  tax.)  OUTSIDE  U.  S.  A.  $2  Regular 
mail  order  price  $3). 

Print  Name- 
Add  reas_ 

City_ 

State. 
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THE  LIGHT-ACTIVATED  SCR 

THE  SCR  has  been  around  for 
some  time,  and  most  of  us  have 
used  them  in  a  variety  of  circuits. 
There’s  one  SCR,  however,  that 
doesn’t  get  much  experimenter  use. 
It’s  the  so-called  LASCR  (Light  Acti¬ 
vated  Silicon  Controlled  Rectifier). 

Lots  of  the  parts  dealers  now  sell 
LASCR’s  at  bargain-basement  prices. 
Depending  on  the  voltage  rating,  you 
can  buy  good  quality  units  at  prices 
less  than  50?  to  about  $1.75.  Not  bad 
fora  component  with  lots  of  practical 
uses. 
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Fig.  1 .  LASCR  test  rig . 

You  can  make  a  simple  LASCR  test 
rig  in  a  couple  of  minutes  with  an  LED, 
a  couple  of  resistors,  a  switch,  and  two 
flashlight  cells.  Connect  the  parts  as 
shown  in  Fig.  1  and  you’re  in  business. 
First  close  SI.  Normally  the  LASCR 
will  be  off,  but  an  increase  in  the  light 


By  Forrest  M.  Mims 


device  on.  The  resulting  current  will 
light  up  the  LED.  Open  SI  to  turn  the 
LASCR  off. 

Figure  2  is  a  neat  little  circuit  in 
which  the  LASCR  operates  as  a  low- 
voltage  relaxation  oscillator. 
Capacitor  Cl  charges  to  the  supply 
voltage  through  the  100,000-ohm  re¬ 
sistor.  The  potentiometer  is  a  voltage 
divider  which  feeds  some  of  the 
charge  on  Cl  to  the  LASCR’s  gate. 
When  its  turn-on  voltage  is  reached, 
the  LASCR  switches  on  and  dumps 
the  charge  on  Cl  through  the  LED. 
Since  Cl  is  now  discharged,  the 
LASCR  turns  off,  Cl  begins  charging 
again,  and  the  cycle  repeats. 

I’ve  operated  this  circuit  from 
slightly  less  than  one  volt!  You  may 
have  to  adjust  the  light  level  at  the 
LASCR  with  a  flashlight  to  start  the 
oscillator  at  very  low  voltages. 

Like  any  SCR,  the  LASCR  is  a  four- 
layer,  three-junction  device  whose 
structure  is  shown  in  Fig.  3.  The  anode 
and  gate  connections  form  two  termi¬ 
nals  of  a  pnp  transistor.  There  is  no 
base  lead,  so  you  cannot  use  a  con¬ 
ventional  SCR  as  a  transistor.  But  you 
can  use  the  anode-gate  leads  of  a 
LASCR  as  a  pnp  phototransistor.  To 
do  this,  hook  up  the  test  circuit  in  Fig. 
4.  Toss  some  light  on  the  LASCR  and 
you've  got  an  instant  light  meter.  I 
measured  10  pA  forward  current  from 
a  typical  LASCR  basking  in  the  rays 
from  a  #222  lamp  50  mm  away. 

R1 


So  far  we’ve  just  been  tinkering 
around  so  now  let’s  get  down  to  busi¬ 
ness  with  a  circuit  that  really  exploits 
the  versatility  of  the  LASCR.  The  cir¬ 
cuit  in  Fig.  5  (a  slave  flash)  is  ideal  for 
supplying  filler  light  forflash  photos.  If 
photography  isn’t  your  thing,  you 
might  want  to  use  the  circuit  for  a 
novelty  device  or  as  a  demonstration 
of  how  a  relatively  puny  pulse  of  light 
can  trigger  an  eye-dazzling  flash  from 
a  powerful  xenon  lamp. 

The  circuit  is  a  conventional  strobe, 
but  don’t  let  its  simplicity  deceive  you! 
Capacitor  Cl  will  be  charged  to  a 
voltage  high  enough  to  vaporize  a 
screwdriver  tip,  so  use  care  when 
building  the  circuit.  Mount  all  the 
parts  on  a  piece  of  pert  board,  use 
insulated  hookup  wire,  and  cover  all 


ANODE  ANODE 


GATE  CATHODE  CATHODE 

Fig.  3.  Structure  of  LASCR . 


Fig.  4.  Light-meter  circuit. 


level  at  its  sensitive  surface  will  gener¬ 
ate  a  photocurrent  which  will  turn  the 
+  I-10V 


2-foV 

1M 

(APTUST  FO  fL 
oscillation) 


Fig.  2 .  Relaxation  oscillator. 

NOVEMBER  1975 


Fig.  5.  Slave  flash  for  photography . 
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DIGITAL  WRISTWATCH  KIT  for  only  $9,95  with  this  ad. 


CIRCLE  NO  10  ON  FREE  INFORMATION  CARO 
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FREQUENCY  -  - 
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FOR:  HAMS,  CBers,  SERVICE  TECHS,  EXPERIMENTERS! 


•  6  DIGITS 

•  100HZ  READOUT 
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•  Wired  &  Tested  89.95 


HUFCO 
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•  ADD  $2.00  Shipping/Handling 
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exposed  leads  and  junctions  with 
sleeving  and  corona  dope  for  safety. 
Then  house  the  entire  circuit  in  an  in¬ 
sulated  enclosure  with  an  aperture  for 
the  flash  tube. 

You  can  power  the  circuit  with  a 
300-volt  dry  battery  or  a  combination 
of  batteries  which  gives  250  to  300 
volts.  Buy  your  battery  from  a  dealer 
who  sells  lots  of  high-voltage  batteries 
to  make  sure  you  get  a  fresh  one. 

Use  an  electrolytic  capacitor  for  Cl . 
Several  hundred  microfarads  will  give 
you  plenty  of  light,  and  you  can  prob¬ 
ably  get  by  with  a  lot  less  than  that.  Use 
a  450-volt  unit  and  be  sure  to  observe 
polarity.  Use  any  standard  trigger 
transformer  for  TT  and  any  xenon  flash 
tube. 

Incidentally,  a  good  source  for  parts 
for  this  project  is  the  cheap  f  lash  u  nits 
originally  designed  for  discontinued 
Instamatic™  cameras.  Several  surplus 
dealers  sell  these  units  for  about  $10. 
You  might  be  able  to  pick  up  some 
trade-in  flash  units  at  camera  stores 
for  a  few  bucks. 

Figure  6  is  a  scope  photo  of  several 
half-millisecond  flashes  from  a 
LASCR  triggered  slave  flash.  It’s  fairly 


>1  OQmV  XENON  L/W  JOOvS 


CIRCLE  NO.  36  ON  FREE  INFORMATION  CARO 


Fig.  6*.  Scope  photo  of 
/  rigge  red  si  a  ve  flash . 

impressive  when  you  can  trigger  a  bril¬ 
liant  burst  of  light  with  just  a  little  pen- 
light. 

You  can  make  the  LASCR  immune 
to  ordinary  lights  by  adding  a  1-henry 
inductor  across  R4.  The  choke  will 
appear  as  a  short  circuit  to  steady- 
state  and  slow  transients,  keeping  the 
LASCR  off.  But  a  very  fast  pulse  from  a 
master  flash  unit  will  bypass  the  choke 
(which  will  appear  as  an  open  circuit) 
and  turn  on  the  LASCR. 

These  are  just  a  few  uses  for  the 
remarkably  versatile  and  often  over¬ 
looked  LASCR.  Pick  up  a  few  and  try 
them  out.  You’ll  probably  come  up 
with  some  applications  of  your 
own.  <§> 
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to  build.  Color:  BLUE-GREEN;  you  can  use  RED  or 
GREEN  filters.  Character  height:  0.6".  Filament  volt¬ 
age  is  1.76  VAC  or  DC  @  160  mils.  Anode  voltage  TUNG-SOL 
26V  @  260  microamps  per  segment.  With  spec  sheets, 
clock  construction  diagrams,  P.C.  board  layouts  specs.  9*004 
A  DIGITAL  CLOCK  BUILDER'S  SPECIAL. 


(□  LM350 
Q  LM370 
□  LM371 
□  LIW  373 
O  LM374 
O  LM376 
O  LM377 
□  LM3SO-8 
□  LM380 
O  LM381 
□  LM382 
□  LM531 
□  LM532 
D  LM533 
D  LM5S5 
O  LM556 

OLMliS‘D) 

□  LM561 


.69  □  LM1496 

l.os  R*:5,la00  3."  Si 

l.OS  D  CA3026  S< 

1.95  P  CA304S  ’gt 

1.95  OCA30S4  £i 

.49  D  CA306S  eg 

2.30  O  CA3082 

i.io  □ 

}’39  »  9S 

1.69  Q  TC4195  2.8o 

1.69  Q  ,Lf?42S0C  2.10 

1.95  0  LM7520  eg 

1.9I  a  tM7S2l  ;|| 

1- »s  -59 

2- 80  8  tJJJilf  ■*» 

.69  □  lmJS®  -59 

2  so  Hlm???2  *59 

2*50  59 


INDUSTRIAL  SPEED  CONTROL  □  $4.95 

A  $30  item  from  G.E.  Model  5  3  3A  (made  for  Xerox ) 
that  controls  home,  shop  and  industrial  lighting  too*  .A 
very  elaborate  circuit  for  controlling  mnpy  electrical 
and  electronic  devices.  Easily  controls  speeds  of  electric 
drills,  brush  type  motors,  etc.  115yac,  rated  at  H00 
watts.  With  variable  speed  or  control  in 

heavy-duty  aluminum  case.  3  x  23A  *  2.  With  diagram 
and  hookups.  ^ __ 


PROGRAMMABLE  TIMER  DELA  YS  UP  TO  5  DA  YS 

XR-2340  14 -pin  DIP  Consists  of  a  self-contained  8-bit  f  J  QB 

programmable  binary  counter,  oscillator,  and  controlled 
flip-flop.  4V  to  IB V  supply.  Temp,  and  power  supply  flRv  n 
stability  outperforms  all  others.  Power  only  12  mW. 

©  4V.  Programmable  capability  26  6  steps.  8  separate 
outputs,  one  for  each  counter.  1 


national  ' 

LW-340T  VR»S 

■  JoilTIVgVStT^"* 

$1.75  Cach  /£ 

■w  •  -  T.k.  10i» 

.  Tf  p.  Volt. 

3  f-JJ-340  0S  T  5  » 
^jLM-340-OST  SV 
□  ‘■*f-34*'OBT  Bp  Iflflf 

Gi2  240  l2TI2  *  ////// 

JLM.340-UT15.  U 
ULM.J40.UHJ,  uiiit 
I  J  LM-340  24T34  ^ 


“BLAST AWAY” 
ON  1N4000 
.RECTIFIER  PRICES 


Type  PIV  Sale 
G  1 N400 1  50  lO  f or  45c 

□  1N4002  100  lO  for  55c 

□  1N4003  200  lO  for  65c 

□  1N40O4  400  10  for  75c 

□  1N4O05  600  10  for  65c 

1N4006  800  10  for  99c 

□  1N4007  1000  10  for  1.29 


Micro 

.2  1  Ox.  1 2  5 

□  Red 

□  Yellow 

□  Green 

□  Amber 

Micro  (Axial)  MV-50  style 

□  MV-50  Clear 

.  .  .  .10  for  $1. 

-□  MV-55  Red  . 

.  .  .  .  6  for  $1. 

BARREL  KIT  ns  BARREL  KIT  jlS  _ 

MOSFET  TRANSISTORS  DISC  CAPACITORS 

30  for  $1.98  100  for  $1.98  T 

All  4  leaders  TO-18  case. 

includes  UHF  transistors  Marked  and  unmarked.  Red 


case  type  asst,  values. 


:««  / 
IESISTORZ  Xf 

200  for  $1.98  fT 

Marked  and  unmarked  V\t 
Vs ,  2  watts. 

BARREL  KIT  t  I  S  3  ~ 

ZENER- RECTIFIER  MIX 

100  for  $1.98 

Subminiature,  D07’s,  In¬ 
cludes  asst,  zeners  and 
rectifiers.  It's  mixed 


YOURSELF 
AND  5AVE! 

Every  kit 
carries 
money  back 
guarantee. 


Type 

□  SLA- 1 

□  5  LA-1 

□  SLA-1 

□  SLA -3 

□  SLA-3 

□  707 

□  704A 

□  701C 


SI  zb  Color  Sate  3  for 
.33  Red  $1.95  $5.00 
.33  Green  1.95  5.00- 

.33  Yellow  1.95  5.00 3 

.7  Green  4.95  12.00 
.7  Yellow  4.95  12.00 


□  707  .33  Red  1.95  5.00 

□  704A  .33  Red  1.95  5.00 

□  701C  .33  Red  1.50  3.00 

□  FND-70  .25  Red  1.50  3.00  SU-j 

A — Common  Cathode,  others  Common  Anode 
B - With  bubble  magnifier 

C — Plus  or  Minus  l 


LITRONIX  “JUMBO'S” 

*  Singles  size:  1  x  3/4  x  5/16 

*  Duals  size:  .8  X  .9  x  .29 

*  7-Segment,  25-mlls  per  segment 
Type  Size  Color  Sale  3  for 

□  721D  .5  Red  $5.95  $15.00 

□  727E  .5  Red  S.95  15.00 

□  746F  .6  Red  3.95  11.00 

□  747  .6  Red  3.95  11.00 

D — Plus  or  Minus  1  plus  a  digit  dVi  digits) 

E — Dualdigits 

F - Plus  or  Minus  1 


Terms:  add  poittHge  Rated:  net  :{0 
Phone  Orders:  Wakefield.  Mass.  (617)  246-3829 
Retell:  16-18  Del  Carmine  St.,  Wakefield,  Mas*, 
(off  Water  Street)  C.O.D.  S  MAY  BE  PHONED 

□  20c  catalog  on  Fiber  Optics,  'ICs\  Semi's,  Parts 

MINIMUM  ORDER  -  44.00 

POLY  PAKS 

P.O.BOX  I43L  LYNN  FIELD,  MA5S.  01140 


NOVEMBER  1975 
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LIVE  IN  THE  WORLD 
OF  TOMORROW . . . TODAY! 

And  our  FREE  164  PAGE  CATALOG  is  packed  with 
exciting  and  unusual  values  in  electronic  hobby 
and  science  items  —  plus  4,500  finds  for  fun,  study 
or  profit ...  for  every  member  of  the  family. 


He-Ne  LASERS  FROM  $115.00 


Edmund  quality,  TEMoo  mode,  cold  cathode  for 
long  life.  Completely  self-contained  units;  solid 
state  power  supply;  llOv  AC.  0,3mW  min  — 
GREAT  GENERAL  PURPOSE  LASER:  1.2mm 
beam  dia..  2.0mRad  beam  DiverR. 


LOmW^n  —  H^PERFORMANCE  LAB5LAS*?R:  1.2mm  beam  dia.,  l.OmRad  beam 


Slnlfk^in  79  Q50AV  . .  •  . . .  .$1 80.00  Ppd. 

3  OmW  min' _ DEPENDABLE  HI-POWERED  LASER:  1.0mm  beam  dia.,  0.8mRad 

beam  Diverg.  ^  p  . 

Stock  No.  79.052AV . S350-00  PPd‘ 


WORLD’S  LARGEST 
SOLAR  CELL.  .  . 

and  the  most  powerful  silicon.  Cheapest  dollar 
per  watt!  New  4"  dia.  giant  can  put  out  1  full 
watt  of  electricity,  over  2  amps  of  current  at 
45v.  Exposed  tc light,  produces  about  the 
same  voltage  between  its  2  terminals;  when  a 
lead  is  connected  between  them,  voltage  diff. 
causes  current  flow.  Operating  range:  65  to 
±1253C.  Rates  at  100mW/Cm2  light  intensity  at 
.45V. 


No.  42.314AV , .  .(TAB  LEADS). 
ONE  AMP  VaW  3"  DIA.  CELL 
No.  42.270AV . 


.$29.95  Ppd. 
.$19.95  Ppd. 


BUILD  THIS  COMPUTER, 

SAVE  $27 

Assembled,  our  amazing  electronic  digital  / 

computer  is  $45.  New  kit  lets  you  built  it  for  /  # 

almost  1/3  that!  Easy  to  program,  fun  to  oper-  /  / 

ate;  solve  problems,  playgames,  try  to  outwit  it.  /  .  ^  ■  I 

Program  it,  give  it  problems,  get  results  from  3  / 

electronic  readout.  Quickly  learn  "what  makes 
a  computer  tick,”  how  to  program,  soon  prog- 
ram  w /  your  problems,  data.  14x  1 5”  unit  has  3 
movable  registers,  patch  cords  &  plugs;  2  man¬ 
uals,  cards,  dice.  Req.  3  AA  batts.,  soldering. 

No.  72, 1 05AV . .  .(HI-IMPACT  PLASTIC) . $17.95  Ppd. 


FREE  BICENTENNIAL  LIGHT  SHOW 
EDMUND  FACTORY  STORE 


\  “POP”  YOUR  OWN  BUTTONS  I 

Make  customized  badges  in  minutes* 

^  Create  your  own,  reproduce  photos 

CJW  with  name  affixed.  Great  anywhere, 
fhgp  from  kindergarten  to  business  meet- 

ings,  to  school  sports.  Sell  for  profit! 
Ingenious  badge  machine  makes  per- 
manent  buttons;  kit  includes  precision 
cast  hand  die  press,  matching  color  dies,  starter  asst,  for  25 
complete  badges  including  plastic  protectors.  Sold  nationally  for 
several  dollars  each,  yours  will  pay  off  fast.  Step-by-step  mstrs. 

Stock  No.  71,974  AV  . . .  --  . .  $35.95  Ppd. 

1 00  EXTRA  BADGE  PARTS  -  50  Pod 

Stock  No.  7 1 ,976 AV . ^ ■  •  -*1 


NEW!  COMPLETE 
“KIRLIAN”  LAB 

Self~containted!  Super  sensitive!  Variable 
energy  controls!  All  the  most  wanted  elec¬ 
trophotography  features  in  one  compact  unit  to 
take  B  &  W,  color  pix,  without  camera  or  lens. 
Terrific  value!  Includes:  classic  ringing  oscil¬ 
lator  circuit;  glass  covered  electrode  w /  op¬ 
timum  dielectric  isolation  (sensitivity/safety); 
timing  adjust,  to  assure  quality  pix;  more!  AC  & 
12‘.  DC. 

No.  72, 106AV... (8x10x4") . $145.00  Ppd. 

PRO  MODEL... No.  72.053AV . *399.00  Ppd. 

“STARTER'S”  KIT: . .  .No.  71,938AV . . . $  49.95  Ppd. 


BUILD  A  SOLAR  HOME 
AND  SAVE! 


Beat  the  energy  crisis— build  a  modern  10 
room  solar  heated  &  air  conditioned  home 
__  ®  designed  by  famous  ecological  architect  Mal- 

1 11  MR  com  B.  Wells!  Its  lO-yr.-proven  Thomason 

iSara  “Solaris  System”  can  cut  conventional  heating 

costs  as  much  as  much  as  2/3!  Your  builder  can  modify  or  use  as-is  the  complete 
blueprints  included  with  “Solar  House  Plans  III”  (by  Edmund,  Homan  Thomason  & 
Wells).  Estimated  $40,000  building  cost.  48-pg  book  shows  all  pro’s  and  cons. 
Illustr. 

No.  9469AV  .  .  .  (B*/a  x  1 1"  PPRBK) . $24.95  Ppd. 


WHICH  ARE  YOUR 
CRITICAL  DAYS? 

Can  Bio-rhythm  tell  you?  We’re  not  sure,  but 
we’re  told  that  vast  mood  shifts  are  caused  by 
your  body's  Internal  Time  Clock  whose 
rhythms  can  be  charted  ahead  to  possibly 
warn  you  of  "critical”  days.  Some  are  great 
some  blah.  Maybe  it's  your  physical,  emo 
tional  &  Intellectual  rhythms  converging  a 
the  right  or  wrong  time.  Compute  your  cycles 
with  our  Bio-rhythm  kit  and  judge  for  your 
self.  Incls  Charting  kit,  metal  Dialgraft  Calc, 
mstrs, 

Stock  No.  71.949AV . $14.5D  Ppd 

1  YR.  PERSONALIZED  REPORT  BY  COMPUTER 

Stock  No.  19.200AV  . . .  (send  Birthdate) . . . $15.95.  Ppd 


SUPER  POWER  FOR 
ANY  AM  RADIO 

New  antenna  assist  turns  a  tiny  transistor  into  a  r-  H 
tiger,  has  pulled  in  stations  1000  miles  away!  r'-; 

Just  set  it  beside  your  radio  (no  wires,  clips, 
grounding)  and  fine-tune  Setect-A-Tenna’s  dial  ^ 

to  same  frequency  —  "Gangbusters”!  ~  . .  “ 

Terrific  for  sportsmen,  vacationers.  Great  for  clearing  weak  signals  in  radio  de¬ 
pressed  area,  off-coast  islands,  stations  in  crowded  frequencies.  Solid  state- 
uses  no  electricity,  batts.,  tubes.  Works  almost  forever. 

Stock  No.  72.095AV . $15.95  Ppd. 


n 


•ascmau 


MAIL  COUPON  FOR 

GIANT  FREE 
CATALOG! 


164  PAGES  •  MORE  THAN 

y|  CAA  UNUSUAL 
^frOUU  BARGAINS 


Completely  new  1976  edition  New  items,  categories,  illustrations  Dozens 
of  electrical  and  electromagnetic  parts,  accessaries  Enormous  selection  of 
Astronomical  Telescopes  Unique  lighting  and  ecological  items  Micro¬ 
scopes,  Binoculars,  Magnifiers.  Magnets,  lenses  Prisms  Hard-to-get- 
surplus  bargains  Ingenious  scientific  tools  1000's  of  components 
EDMUND  SCIENTIFIC  CO. 

300  fdicarp  Building,  Barringten,  H.  I,  01007 

Please  rush  Free  Giant  Catalog  °AV” 


CAN’T  SLEEP,  RELAX? 
TRY  THIS! 


/  •'SL  Electronic  sound  conditioner  simulates  4 
A  |  kinds  of  soothing  sounds  of  ocean  surf  and 

’  A  *  rain  “White  sound"  hetps  mask  unwanted 
’  y,  ’  noise,  adds  restful,  intriguing  background 
*  sound.  Program  the  solid-state  unit  to 

your  own  need:  2  surf,  2  rain;  or  "white  sound”,  proven  by  medical  tests  to  have 
analgesic  effects.  Great  for  meditation,  restlessness,  sleeplessness  psychology. 

(A) -No.  71.997AV  .  .  .  (7Vi*7x3Va")  1 10V  AC  . ...$79.95  Ppd. 

(B) -AS  ABOVE,  BUT  “WHITE  SOUND”  ONLY 

No.  71,980AV  .  .  .  (6“  Rd.x3W  Hi) . $2B.OO  Ppd. 


COMPLETE  &  MAIL  WITH  CHECK  OR  M.O. 


EDMUND  SCIENTIFIC  CO.  300  Edscorp  Building,  Barrington,  N.J.  080t 


How  Many  Stock  No. 


Description 


□  PLEASE  SEND  GIAN  i  - 1 - 1 - 

FREE  CATALOG  “AV” - 

□  Charge  my  BankAmericard - - 

□  Charge  my  Master  Charge  *Add  H,ndlmg  chg.:  51  00(  Orders  Under  $5.00,  50*.  Orders  Over  $5.00 


Interbank  No. 
My  Card  No.  Is 


Card  Expiration  Date _ 

30-DAY  MONEY-BACK  GUARANTEE. 

You  must  be  satisfied  or  return 
any  purchase  in  30  day*.  for  full 
refund.  *(r^.00  m.n-rnum 


enclose  Cjcheck  □  money  order  for  TOTAL  $  \ 

in  Signature _ _ _ 


Address. 

CrEy _ 


CIRCLE  NO.  29  ON  FREE  INFORMATION  CARO 


POPULAR  ELECTRONICS 


I 


ELECTRONICS  MARKET  PLACE 


NON-DISPLAY  CLASSIFIED:  COMMERCIAL  RATE:  For  firms  or  individuals  offering  commercial  products  or  services.  Si. 80  per  word  (including  name  and 
address).  Minimum  order  $27.00.  Payment  must  accompany  copy  except  when  ads  are  placed  by  accredited  advertising  agencies.  Frequency  discount;  5%  for  6 
months;  10%  for  12  months  paid  in  advance.  READER  RATE:  For  individuals  with  a  personal  item  to  buy  or  sell.  $1.10  per  word  (including  name  and  address.) 
No  minimum!  Payment  must  accompany  copy.  DISPLAY  CLASSIFIED:  1”  by  1  column  (2-1/4"  wide).  $215.00.  2"  by  1  column,  $430.00.  3"  by  1  column.  $645.00. 
Advertiser  to  supply  cuts.  For  frequency  rates,  please  inquire. 

GENERAL  INFORMATION:  First  word  in  all  ads  set  in  bold  caps  at  no  extra  charge.  All  copy  subject  to  publisher  s  approval.  All  advertisers  using  Post  Office 
Boxes  in  their  addresses  MUST  supply  publisher  with  permanent  address  and  telephone  number  before  ad  can  be  run.  Advertisements  will  not  be  published 
which  advertise  or  promote  the  use  of  devices  for  the  surreptitious  interception  of  communications.  Closing  Date:  1st  of  the  2nd  month  preceding  cover  date 
(for  example.  March  issue  closes  January  1st.  Send  order  and  remittance  to  POPULAR  ELECTRONICS.  One  Park  Avenue.  New  York.  New  York  10016. 
Attention:  Hal  Cymes. 


FOR  SALE 

FREE!  Bargain  Catalog— I.C.'s.  LED’s,  readouts,  fiber 
optics,  calculators  parts  &  kits,  semiconductors,  parts. 

Poly  Paks,  Box  942PE,  Lynnfield,  Mass.  01940. _ 

GOVERNMENT  Surplus  Receivers.  Transmitters. 
Snooperscopes.  Radios.  Parts.  Picture  Catalog  25  cents. 
Meshna,  Nahant.  Mass.  01908. 


LOWEST  Prices  Electronic  Parts,  Confidential  Catalog 
Free.  KNAPP.  3174  8th  Ave.  S.W..  Largo,  Fla.  33540, 
ELECTRONIC  PARTS,  semiconductors,  kits.  FREE  FLYER. 
Large  catalog  Si. 00  deposit.  BIGELOW  ELECTRONICS. 

Bluffton,  Ohio  45817. _ 

RADIO— T.V.  Tubes— 36  cents  each.  Send  for  free  catalog. 

Cornell.  4213  University.  San  Diego.  Calif.  92105. _ 

AMATEUR  SCIENTISTS.  Electronics  Experimenters. 
Science  Fair  Students  Construction  plans— Complete, 
including  drawings,  schematics,  parts  list  with  prices  and 
sources  Robot  Man  —  Psychedelic  shows  —  Lasers  — 
Emotion/ Lie  Detector  —  Touch  Tone  Dial  —  Quadraphonic 
Adapter  —  Transistorized  Ignition  —  Burglar  Alarm  — 
Sound  Meter  over  60  items.  Send  50  cents  coin  (no 
stamps)  for  complete  catalog.  Technical  Writers  Group, 

Box  5994,  University  Station.  Rateigh,  N.C.  27607, _ 

METERS— Surplus,  new  used,  panel  or  portable.  Send  for 
list.  Hanchett,  Box  5577.  Riverside.  CA  92507. 


MECHANICAL.  ELECTRONIC  devices  catalog  10  cents. 
Greatest  Values  —  Lowest  Prices.  Fertik  s,  5249  ”D", 
Philadelphia,  Pa.  19120. 


SOUND  SYNTHESIZER  KITS— Surf  S12.95.  Wind  $12.95. 
Wind  Chimes  $17.95.  Electronic  Songbird  S6.95,  Musical 
Accessories,  many  more.  Catalog  free.  PAIA  Electronics, 

Box  J14359.  Oklahoma  City,  OK  73114, _ 

BUGGED???  New  locator  finds  them  fast.  Write,  Clifton, 
11500-L  N.W.  7th  Avenue.  Miami,  Florida  33168. _ 

y - DISCOUNT  PRICES - V: 

UK,  SENC0RE,  LEADER,  RCA 
EIC0,  FLUKE  and  HICK0K 
Test  Equipment 

ICC/Sfrvicemaster,  RCA  and  Raytheon  Tubes 
Complete  line  of  electronic  supplies 

Free  Catalog 

FORDHAM  RADIO  SUPPLY  CO.,  INC. 

558  Morris  Ave.  •  Bronx,  N.Y.  10451  > 


FREE  CATALOG.  Parts,  circuit  boards  for  POPULAR 
ELECTRONICS  projects.  PAIA  Electronics.  Box  C14359, 
Oklahoma  City.  OK  73114. 


YOU  WILL  SAVE  BIG  MONEY!  Surplus,  Clearouts, 
Bankruptcy.  Inventory.  Deals.  Catalog  $1  (redeemable). 
ETCOA  Electronics.  Box  741.  Montreal.  H3C  2V2.  U.S. 
Inquiries. 


TELEPHONE  'BUGGED'  ?  Countermeasures  Brochure 
$1.00.  Negeye.  Drawer  547.  Pennsboro,  W.  VA  26415. 


HEAR  POLICE/FIRE  Dispatchers!  Catalog  shows 
exclusive  directories  of  "confidential"  channels,  receivers. 
Send  10  cent  stamp.  Communications,  Box  56-PE. 

Commack,  N.Y.  11725, _ 

CONVERT  any  television  to  sensitive,  big-screen  oscillo¬ 
scope.  Only  minor  changes  required.  No  electronic  ex¬ 
perience  necessary.  Illustrated  plans.  $2.00.  Sanders. 
Dept.  A-33.  Box  92102,  Houston.  Texas  77010. 


CD  IGNITIONS.  VHF/UHF  monitors,  crystals.  CB  radios. 
Southland.  Box  3591-B.  Baytown.  Texas  77520. 
ALPHA/THETA  BRAINWAVE  biofeedback  instruments. 
Analog  instruments  from  $125;  digital  processing  systems 
from  $225.  BioScan.  Box  14168-E.  Houston.  Texas  77b21. 
SURPRISE!  Build  inexpensively,  the  most  Unusual  Test 
Instruments,  Futuristic  Gadgets  using  Numerical 
Readouts!  Catalogue  Free!  GBS.  Box  100A,  Green  Bank, 
West  Virginia  24944. 


LEARN  DESIGN  TECHNIQUES.  Electronics  Design 
Newsletter.  Digital,  linear  construction  projects,  design 
theory  and  procedures.  Annual  subscription  $6.00,  sample 
copy  $1.00.  Valley  West,  Box  2119-B.  Sunnyvale,  California 
94087. 


TELEPHONES  UNLIMITED,  equipment,  supplies.  Catalog 
50  cents.  Box  1654E,  Costa  Mesa,  Calif.  92626. 

DIGITAL  ELECTRONICS!  Highly  effective  course  brings 
immediate  results.  $10.00.  Satisfaction  or  $11.00  refunded! 
Plans.  Projects.  Free  Literature.  DYNASIGN.  Box  60A7. 
Wayland.  Mass.  01778. 


NOVEMBER 

SPECIALS 

CALCULATOR  CHIPS 

5738  8  digit  multiplexed  —  live  function  —  chain 

operation  2  key  memory  —  floating  decimal 
—  independent  constant  —  interfaces  with 
led  with  only  digit  driver  —  9  V  batL  oper.  24 
pin .  S3.0S 

5739  9  digit  —  4  (unction  —  chain  operation  —  9V 

battery  operation  —  16  ;ec  turn-off  22  PIN 
DIP  . $3-95 

CLOCK  CHIP 

5311  6  digit  multiplexed  —  50-60  Hi  —  BCD  and  7 
teg  out  -  fast-  slow  set  12-24  Hr  —  20  PIN  DIP 
.  $3.05 

TIMERS 

555  Multipurpose  timer  B  PIN  DIP  $  M 

556A  Dual  555  14  DIP  $1.29 

TTL  (DIP) 

7432  S  .19  7493  $  .49 

7448  .89  74107  J3 

7475  .45  74121  .35 

7490  .49  9601  .75 


UNSCRAMBLERS:  Fits  any  scanner  or  monitor,  easily  ad¬ 
justs  to  alt  scrambled  frequencies.  Only  4"  square  $29.95. 
fully  guaranteed.  Dealer  inquiries  welcomed.  PDQ 
Electronics.  Box  841,  North  Little  Rock,  Arkansas  72115. 
RECONDITIONED  Test  Equipment.  S0.50  for  catalog. 
Walter.  2697  Nickel,  San  Pablo.  CA  94806. 


POCKET  CALCULATOR  KIT 

5  (unction  plus  constant  — 
addressable  memory  with 
individual  recall  —  8  digit 
display  plus  overflow  — 
battery  saver  —  uses  standard 
or  rechargeable  batteries  —  all 
necessary  parts  in  ready  to 
assemble  form  —  instructions 
included 

CALC  KIT  (WITH  BATTERIES) 
BATTERIES  ONLY  (DISPOSABLE)  SET 


9  DIGIT  LED  DISPLAY  FNA  37 


On  multiplexed  substrate,  comm,  ca¬ 
thode  compatible  with  all  6  digit 
calculator  chips,  7  segment  right  hand 
decimal,  red  wilh  clear  magnifying  lens, 
.12”  character,  1  to  4  MA,  1.8  V  ty  p  2»i”  x 
V  ■  »/'**■  high  $3.95 


VOLTAGE  REGULATORS 

309K  TO- 3  $1.00 

340T-5V  TO-220  $1.00 

MOT- 15V  TO-220  $1.00 


MEMORIES 

1103  $  1.29 

5203  12.95 

5260  .99 

5262  3.19 


^  TTL 

7*91 

7492 

.71 

7400  ! 

$  .14 

7493 

.60 

7401 

.16 

7494 

.94 

7402 

.15 

7495 

.79 

7403 

.16 

7496 

.79 

7404 

.19 

74100 

1.30 

7405 

.19 

74105 

.44 

7406 

.35 

74107 

.40 

7407 

35 

74121 

.42 

7408 

.18 

74122 

.45 

7409 

.19 

74123 

.85 

7410 

.16 

74125 

.54 

7411 

.25 

74126 

.63 

7413 

35 

74141 

1.04 

7416 

.35 

74145 

1.04 

7417 

35 

74150 

,97 

7420 

.16 

74151 

.79 

7422 

.26 

74153 

.99 

7423 

.29 

74154 

1.25 

7425 

.27 

74155 

1.07 

7426 

.26 

74156 

1.07 

7427 

.29 

74157 

.99 

7430 

.20 

74158 

1.79 

7432 

.23 

74160 

139 

7437 

.35 

74161 

1.25 

7438 

.35 

74162 

1.49 

7440 

.17 

74163 

1,39 

7441 

.98 

74164 

I.S9 

7442 

.77 

74165 

1.59 

7443 

37 

74166 

1.49 

7444 

.87 

74170 

2.30 

7445 

.89 

74173 

1.49 

7446 

.93 

74174 

1.62 

7447 

M 

74175 

139 

7448 

1.04 

74176 

.89 

7450 

.17 

74177 

.84 

7451 

.17 

74180 

.90 

7453 

.17 

74181 

2.98 

7454 

.17 

74182 

.79 

7460 

.17 

74184 

2.29 

7464 

35 

74185 

2.29 

7465 

,3S 

74187 

5.95 

7470 

.30 

74190 

US 

7472 

.30 

74191 

135 

7473 

35 

74192 

1.25 

7474 

35 

74193 

1.19 

7475 

.57 

74194 

1.25 

7476 

.39 

74195 

.89 

7483 

.79 

74196 

1.25 

7485 

1.10 

74197 

.89 

7486 

.40 

74198 

1.79 

7489 

2.48 

74199 

1.79 

7490 

.59 

74200 

5.90 

kM  in 

j  .  _ _  | 

L  SB 

rj  idrm  i 

UH  «►  *  ■ 

Lpird  Irbri  1 

™  AH  S1+* 

hi  m  M 

5%  OFF  ON  ORDERS  OVER  $50.00 
1 0%  OFF  ON  ORDERS  OVER  Si  00.00 
1  5%  OFF  ON  ORDERS  OVER  $250.00 


r\ LINEAR  CIRCUITS 

300 

Pos  V  Reg  (super  723) 

TO- 5 

J01 

Hi  pert  op  rmp 

mDIP 

.29 

307 

Op  AMP  (super  741) 

mDIP 

.26 

308 

Mkro  Pwr  Op  Amp 

mDIP 

J9 

309K 

5V  1A  regulator 

TO-J 

OS 

310 

V  Follower  Op  Amp 

mDIP 

M)7 

311 

Hi  perl  V  Comp 

mDIP 

.95 

319 

Hi  Speed  Dual  Comp 

DIP 

1.13 

320 

Neg  Reg  5^  12.  IS 

TO- 3 

1.04 

324 

Quad  Op  Amp 

DIP 

02 

339 

Quad  Comparator 

DIP 

OS 

340 K 

rot.  V  reg.  (5V,  6V,  BV, 

12V,  15V,  1BV,  24V) 

TO-3 

09 

340T 

Pos.  V  reg.  (5V,  6V,  BV, 

12V,  15V,  18V,  24V) 

TO-220 

1.49 

370 

ACC/ Squelch  AMPL 

DIP 

.71 

372 

AF-IF  Strip  detector 

IMP 

2.93 

373 

AM/FM/SSB  Strip 

DIP 

-S3 

376 

Pos.  V.  Reg 

mDIP 

2.42 

380 

2w  Audio  Amp 

DIP 

1.13 

300-8 

.6w  Audio  Amp 

mDIP 

02 

381 

Lo  Noise  Dual  preamp 

DIP 

02 

550 

Pret  V  Reg 

DIP 

.89 

SS5 

Timer 

mDIP 

2J9 

5S6A 

Dual  555  Timer 

DIP 

1.49 

560 

Phase  Locked  Loop 

DIP 

2.48 

562 

Phase  Locked  Loop 

DIP 

2.48 

565 

Phase  Locked  Loop 

DIP 

2.38 

566 

Function  Gen 

mDIP 

OS 

567 

Tone  Decoder 

mDIP 

UU> 

709 

Operational  AMPL 

DIP 

.26 

710 

Hi  Speed  Volt  Comp 

DIP 

J5 

723 

VReg 

DIP 

.62 

739 

Dual  Hi  Prrf  Op  Amp 

DIP 

1.07 

741 

Comp  Op  Amp 

mDIP 

.12 

747 

Dual  741  Op  Amp 

DIP 

.71 

748 

Freq  Adj  741 

mDIP 

.35 

1304 

FM  Mulpx  Stereo  Demod  DIP 

07 

1307 

FM  Mulpx  Stereo  Demod 

DIP 

.74 

1458 

Dual  Comp  Op  Amp 

mDIP 

.62 

1800 

Stereo  multiplexer 

DIP 

2.48 

3900 

Quad  Amplifier 

DIP 

JS 

8038 

V  contr.  osc 

DIP 

4.95 

8864 

9  DIG  Led  Cath  Drvr 

DIP 

2.25 

75150 

Dual  line  Driver 

DIP 

1.95 

75451 

Dual  Peripheral  Driver 

mDIP 

.35 

75452 

Dual  Peripheral  Driver 

mDIP 

J5 

75453 

(351)  Dual  Periph.  Driver 

mDIP 

.35 

.  75491 

Quad  Seq  Driver  lor  LED 

DIP 

•71  A 

L 75492 

Hex  Digit  Driver 

DIP 

r  memories 

1101 

256  bit  RAM  MOS 

$  1.50 

1103 

1024  bit  RAM  MOS 

3.95 

2102 

1024  bit  stalk  RAM 

S.S5 

5203 

2048  bit  UV  eras  PROM 

17.95 

5260 

1024  bit  RAM 

2.49 

5261 

1024  bit  RAM 

2.69 

5262 

2048  bit  RAM 

5.95 

7489 

64  bit  ROM  TTL 

2.48 

8223 

Programmable  ROM 

3M 

L 74200 

L _ 

256  bit  RAM  tri-state 

5.90^ 

CALCULATOR  A 
CLOCK  CHIPS 

1 

5001 

12  DIG  4  fund  fix  dec 

$3.45 

5002 

Same  as  5001  exc  btry  pwr 

3.95 

5005 

12  DIG  4  (unci  w/mem 

4.95 

MM5725 

8  DIG  4  fund  chain  &  dec 

1.98 

MM5736 

IB  pin  6  DIG  4  fund 

4.45 

MM5738 

8  DIG  5  fund  K  &  mem 

5.35 

MM5739 

9  DIG  4  fund  (btry  sur) 

5.35 

MMS311 

28  pin  BCD  6  dig  mux 

4.45 

MM5312 

24  pin  1  pps  BCD  4  dig  mux 

3.95 

MM5313 

28  pin  1  pps  BCD  6  dig  mux 

4.45 

MM5314 

24  pin  6  dig  mux 

4.45 

.  MM5316 

40  pin  alarm  4  dig 

5.39  , 

L- 

U 

rLED’S 

1 

MV10B 

Red  TO  18 

$  .22 

MV  50 

Axial  leads 

.18 

MV5020 

Jumbo  Vis.  Red  (Red  Dome) 

.22 

{umbo  Vis.  Red  (Clear  Dome) 

.22 

MI4 

Infra  red  dill,  dome 

M 

MAN1 

Red  7  leg.  .270" 

2.19 

MAN2 

Red  alpha  num  J2” 

4.39 

MAN4 

Red  7  seq.  .190” 

1.95 

MAN5 

Green  7  seg.  .270” 

3.45 

MAN6 

A"  high  solid  seq. 

4.25 

MAN7 

Red  7  seq.  .270” 

1.W 

MANS 

Yellow  7  seq.  .270” 

3.45 

MAN64 

.4”  high  solid  seq. 

195 

MAN66 

.6”  high  spaced  seq. 

3.75 

L  MCT2 

Opto-no  transistor 

.61  , 

LL 

A 

Satisfaction  guaranteed.  Shipment  will  be  made  via  first  class  mail  within  3  days  from  receipt  ol 
order.  Add  $.50  to  cover  shipping  and  handling  lor  orders  under  $25.00.  Minimum  order  $5.00. 
California  residents  add  ulei  tax. 

INTERNATIONAL  ELECTRONICS  UNLIMITED 

^  P.O.  BOX  1708/  MONTEREY,  CA.  93940  USA 
■rJSt  PHONE  (408)  659-3171 


CMOS 

•WOO  A  $.26 
400 1 A  .25 
4002A  .25 

4006A  1-35 

400 7 A  .26 

4008A  1.79 

4009A  .57 

4010A  .S4 

401 1A  .29 
4012A  .25 

4013A  .45 

.  4014A  1.49 


1.49  4049A  .S9 

.56  4050A  .59 

1.19  4066A  M 

1.49  446BA  .44 

139  4069  A  .44 

1.10  4071A  .26 

.25  4072A  .35 

M  4073A  .39 

.25  4075A  .39 

39  4078A  .39 

.98  4081 A  .26 

.44  4062A  .35 

1.27  4528A  1.60 

1.47  4585A  2.10  J 


NOVEMBER  1975 


CIRCLE  NO.  39  ON  FREE  INFORMATION  CARD 


NEW  KITS!  NEW  KITS 
JAMES  ELECTRONICS 

P.  0.  aox  822  BELMONT.  CALIFORNIA  94002 

(415)  592-8097 

DIGITAL  VOLTMETER 


GENERAL  DESCRIPTION 


i  pi>hapi  ike  man  leaiuie.  ninth  n 

xt  by  sliding  ii  in  i  bn  torn  A  ill  allewi  iht  him 
#irt  by  im.ll  DEM't  whtti  tot)  ilhcii.tim  it  «i 
ini  Ik  101,  ml  by  Iht  hobbyttl  Mho  hn  to  be  con 


$39.95  Per  Kit  printed  circuit  board 


LOGIC  PROBE 


The  Logic  Probe  u  *  unit  which  is  tot  the 
mosi  pan  mdnpenvble  tn  trouble  ihootirtg 
logic  ttmihetL  TTL.  DTL.  RTL.  CMOS  It 
derives  the  power  ri  needs  to  operatediteclly 
off  ot  the  circuit  under  test,  drawing  a  scant 
10  mft  man  It  uses  a  MAN3  readout  to 
indicate  any  ol  the  following  states  by  these 
symbols  (LOWI-o  IPULSEI-P  The 

Probe  can  delect  high  (resiliency  pulses  to 
45  MHt.  tt  can't  he  used  at  MOS  levels  or 
circuit  damage  will  result, 


MINI  POWER  SUPPLIES 


printed  circuit  board 

$9.95  Per  Kit 


These  power  supplies  oflai  smell  size,  with  a  wide  choice  of  voltage  outputs. 
They  ere  all  capable  of  delivering  300mA  and  have  dimensions  of  1"  x  T”  x  3”. 
The  voltages  available  are  +5V,  -5V,  +6V,  -6V,  +12V,  -12V.  All  of  these  units 
easily  assemble  in  tess  than  a  half  an  hour,  because  of  the  fiberglass  primed 
circuit  hoard  construction.  Please  specify,  voltage  when  ordering. 


$9.95  per  kit 


LOW  COST  DIGITAL  CLOCK  KIT 

Other  companies  have  offered  a  low  cost  digital  clock  kit.  but  do  not  offer 
important  extras  such  as,  printed  circuit  boards,  power  supplies  cases,  etc.  We 
at  James  are  doing  just  the  opposite  by  offering  a  complete  clock  kit,  that 
includes  everything  down  to  the  line  cord.  This  kit  uses  .25"  FNO  70 displays, 
for  HOURS,  MINUTES,  and  SECONDS,  in  conjunction  with  the  MM53H  clock 
chip.  The  primed  circuit  board  is  of  high  quality  fiberglass,  which  is  plated.  The 
case  is  a  6  x  1 K  x  1  walnut  case  with  a  plexi  glass  fiont,  and  is  similar  to  the  one 
in  our  TV  WALL  Digital  dock.  It  is  available  without  the  case  lor  $16.95. 


$19.95  per  kit. 


ELECTRONIC  ROULETTE 

Complete  kit 

’sjS*53553Sf|H  with  an 

T  components 

HI  transformer, 


8"  x  8"  X  1" 

A  56  page  book  on  the  facts  - 

of  Roulette  included.  $29.95  Per  Kit 


ELECTRONIC  CRAPS 

Co  i 

V  <^8k>  z 

6Jj-  v  TV  x  i”  trai 


Complete  kit 
with  al! 
components 
case  and 
transformer. 


^  CRAW© 


A  56  page  book  on  the  facts  u 

of  Craps  included.  $19.95  Per  Kit 


Satisfaction  Guaranteed.  $5.00  Min.  Order.  U.S.  Funds. 
Add  $1.25  for  Postage  —  Writs  for  FREE  197SS  Catalog 
California  Residents  —  Add  6%  Sales  Tax 


P.o'  BOX  822,  BELMONT,  CA.  94002 

PHONE  ORDERS  -  (415)  592-8097 

CIRCLE  HO.  40  ON  FREE  INFORMATION  CARD 


ELECTRONIC  parts,  low  prices,  free  flyer:  DARTEK  ELEC¬ 
TRONICS,  Box  2460,  Dartmouth,  Nova  Scotia,  Canada. 
U.S.  Inquiries. 

SURPRISE!  SURPRISE!  Digital  Piano  Tuning  Device  tunes 
musical  instruments  Accurately!  Perfectly!  Inexpensively! 
Construction-lnstruction-Plans  Complete  $12.95  Airmailed 
Postpaid!  Moonlighting  quickly  repays  $40  electronics  in¬ 
vestment!  GBS.  Box  100P,  Green  Bank,  West  Virginia 
24944, _ 

PYROTECHNICAL  chemicals,  casings,  fuse,  tools, 
literature,  supplies.  Catalog-$1.00,  with  samples  —  $2.00. 

Westech,  Logan,  Utah  64321. _ 

FREE  giant  bargain  electronic  catalog  listing  thousands  of 
components,  tubes,  transistors,  IC’s,  kits,  test  equipment. 
EDLIE'S,  2700-PI  Hempstead  Tpke.,  Levittown,  N.Y.  11756. 
CONSTRUCTION  PROJECTS:  Laser,  $2.00.  TV  Camera. 
$3.95.  Catalog.  Technologic,  Box  5262,  Orchard  Lake. 
Michigan  48033. _ 

CARBON  FILM  RESISTORS.  Brand  new  as  low  as  2-1/4 
cents.  FREE  samples  and  specifications,  COMPONENTS 

CENTER— PE,  Box  134,  New  York,  NY  1003B. _ 

ALPHA  BRAINWAVE  MONITOR— New  from  EICO.  Model 
BW300  Kit.  $34.95;  Wired,  $59.95  Postpaid.  Send  check  or 
money  order.  M&K  Electronic  Corp,.  135-33  Northern 
Blvd.,  Flushing,  N.Y,  11354, _ 


KiM%i 


Terms:  Cal  res  add  tax.  No  COD.  Call  (A  IS)  357- 


|  •  I  |  •  j  1  I  I  | 


FREE 


DATA  SHEETS 
WITH  EVERY  ITEM 
749  1C  WITH  * 

EVERY  $10  ORDER 


Citizens  Band 


DEALER-DISTRIBUTORS 

Send  this  ad  with  Letterhead  to: 

IpalI  ELECTRONICS  CO. 

2962  W.  WELDON  -  PHOENIX,  ARIZ.  85017 


FOR  A  New  Electronic  Experience,  learn  to  control  your 
brainwaves.  Aquarius  Electronics,  Box  96ZE,  Albion.  CA 

95410.  _ 

TEST  EQUIPMENT-DISCOUNT  PRICES:  B&K,  Sencore, 
Leader,  EICO,  Lectrotech.  M&K  Electronic  Corp.,  135-33 
Northern  Blvd.,  Flushing,  N,  Y.  11354. _ 

1  „  _BILL  GODBOUT  electronics t 

©Mlf.lt  Si 

<  REAL  16  BIT  PARALLEL  MICROPROCESSOR.  40  PIN  DIP,  ► 
«  45  CLASSES  OP  INSTRUCTIONS.  SUPPLIED  WITH  INTER-  t 

4  FACE  CHIPS  (TTL  COMPATIBLE!)  6  DATA  PACKET:  PAGES  £ 

5  OF  DETAILED  INFO  ON  CHIP  ITSELF, SYSTEM  ORGANIZA-  ► 
J  TI0Nf  SOFTWARE,  MORE.  A  COMPLETE  PACE  REFERENCE.  ► 

PACE  $125  datSn^ket*2-| 

5  OEM  note:  We  aren't  set  up  to  handle  OEM  orders;  ► 

j  ^you^t^N AT ^0 NA L  6  \  je s^of  f  I  ce .  X 

j  “Electrwiic  Projects  for  [ 

1  Musicians”  -  $6.95*^  : 

*  CRAIG  ANDERTON'S  BOOK  TELLS  YOU  HOW  TO  BUILD  19  ► 
4  MUSICAL  PROJECTS,  EVEN  IF  YOU  HAVEN'T  BUILT  ANY-  * 
:  THING  BEFORE.  INCLUDES  4  CHAPTERS  ON  BASIC  ELEC-  ► 

2  TR0N1CS,  RECORDING  THAT  DEMONSTRATES  THE  PROJECT  l 

<  SOUNDS,  £  FORWARO  BY  JOE  WALSH.  PROJECTS  INCLUDE  X 
< PREAHP ,  RING  MODULATOR,  FILTERS,  MINIAMP,  HEAD-  ► 

3  PHONE  AMP,  FUZZES,  COMPRESSOR,  EXPANDABLE  MIXER,  ► 

<  MUCH  MORE  PRACTICAL,  UNDERSTANDABLE,  READABLE:  X 
3  THE  IDEAL  PRIMER  FOR  MUSIC/ELECTRONICS  ENTHUSI-  ► 
X  ASTS,  REGARDLESS  OF  THEIR  AGE  OR  EXPERIENCE.  PS:  ► 
«  WE  ALSO  Supply  PARTS  KITS  FOR  ALL  19  PROJECTS  !  X 


•  REDUCE  YOUR  PROJECT  COSTS 

•  MONEY-BACK  GUARANTEE 

•  24-HOUR  SHIPMENT 

•  ALL  TESTED  AND  GUARANTEED 

TRANSISTORS  INPN): 

2N3563  TYPE  RF  Amp  &  Osc  to  1  GHz  <pl.2N918)  6/$1 .00 

2N3565  TYPE  Gen.  Purpose  High  Gain  (T0-92/106)  6/S1.00 

2N3567  TYPE  High-Current  Amplifier/Sw  500  mA  4/S1.00 

2N3866  TYPE  RF  Power  Amp  1.5  W  @  450  MHz  $1.50 

2N3903  TYPE  GP  Amp  &  Sw  to  100  mA  and  30  MHz  6/51.00 

2N3919  TYPE  RF  Power  Amp  10-25  W@  3-30  MHz  $3,00 

2N4274  TYPE  Ultra-High  Speed  Switch  12  ns  4/51.00 

MPSG515TYPE  High-Gain  Amplifier  hpE  250  3/$I.fM 

Assort.  NPN  GP  TYPES,  e.g.  2N3694,  2N3903,  etc.  (15)  $2.00 

2N3638  TYPE  (PNP)  GP  Amp  &  Sw  to  300  mA  4/S1.00 

2N4249  TYPE  (PNP)  Low-Noise  Amp  IjrA  to  50mA  4/$l  .00 

FET*s: 

N-CHANNEL  (LOW-NOISE) 

2N4091  TYPE  RF  Amp  &  Switch  (TO-18/106)  3/$1.00 

2N4416  TYPE  RF  Amplifier  to  450  MHz  CTO-72)  2/S1.00 

2N5163  TYPE  Gan.  Purpose  Amp  &  Sw  (TO-106)  3/Sl.OO 

2 N  5486  TYPE  RF  Amp  to  450  MHz  (plastic  2N4416)  2/$1.00 

El 00  TYPE  Low-Cost  Audio  Amplifier  4/S1.00 

ITE4868  TYPE  Ultra-Low  Noise  Audio  Amp  2/S1.00 

TIS74  TYPE  High-Speed  Switch  40fi  3/S1.00 

Assort  RF  &  GP  FET's,  e,g.  2N5163.  MPF102,etc.  (8)  $2.00 

P-CHANNEL: 

2N4360  TYPE  Gen.  Purpose  Amp  &  Sw  (TO-106)  3/S1.00 

El 75 TYPE  Hiah-speed  Switch  125C1  (TO-106)  3/S1.00 

NOVEMBER  SPECIALS: 

1N4154  0I00E  30  V/10mA-1N9 14  except  30  V  25/S1.00 

2N2222  NPN  TRANSISTOR  GP  Amp  &  Switch  5/S1.00 

2N2907  PNP  TRANSISTOR  GP  Amp  &  Switch  5/S1.00 

2N3553  RF  Power  Amp  5  W  @  150  MHz,  10  W  @  50  MHz  $2.00 
2N3904  NPN  TR ANSISTO  R  GP  Amp  &  Switch  5/$1.00 

2N3906  PNP  TRANSISTOR  GP  Amp  &  Switch  5/S1.00 

2N510B  RF  Power  Amp  2  W  @  450,  1  W  @  1  GHz  $2.50 

E101  N-CHANNEL  FET  Low  Current,  Low  Vp  Amp/Sw  3/Sl.OO 
MPF102  N-CHANNEL  FET  RF  Amp-200  MHz  3/Sl.OO 

340  T  1A  VOLT.  REG.-Specify  5,  6, 12, 15  or  24  V-W/Ckts  $1.75 
2556  DUAL  555TIMER  1  jiwc  to  1  hour  (DIP)  $1.00 

8038  WAVE  FORM  GENERATOR  ~  I~1  AWave  W/Ckts  $4.50 
MM5316  DIGITAL  CLDCK-Snooze/Alarm/Timer 
Hrs,  Mins,  Secs,  4  or  6  Digit-With  Specs/Schematics  $5. 50 

LINEAR  IC's: 

30B  Micro-Power  Op  Amp  (T0-5/MJN l-D IP)  $1.00 

309  K  Voltage  Regulator  5  V  <§>  1  A  (TD-3)  $1.50 

324  Quad  741  Op  Amp,  Compensated  (DIP)  $1.75 

380  2-5  Watt  Audio  Amplifier  34  dR  <DIP>  $1.29 

555  Timer  1  Aa-1  hr.  NE555,  LM555,  etc  (MINI  DIP)  $  .65 

709  Popular  Op  Amp  (0 IP/T0-5)  5  .29 

723  Voltage  Regulator  3-30  V  @  1-250mA  10IP/T0-S)  $  .58 

739  Dual  Low-Noise  Audio  Preamp/Op  Amp  (DIP)  $1,00 

1458  Dual  741  Op  Amp  (MINI-DIP)  $  .65 

741  Freq.  Comp.  OP  AMP  ( 0IP/T0-5/MI N I-0IP)  3/Sl.OO 

DIODES: 

ZENERS-Specify  Voltage  3.3,  3.9, 4.3,  5.1,  6.B,  8.2  4D0mW  4/S1.00 
9.1,  10, 12,  15, 18,  22,  24,  27  or  33V  (±10%)  1  Watt  3/Sl.OO 

1N3600  TYPE  Hi-Speed  Sw  75  V/200  mA  6/$1.00 

1N3893  TYPE  RECTIFIER  Stud  Mount  400  V/12  A  2/$1.00 

1 N 914  or  1N4148  TYPE  GBn.Purp.  lOOV/IOmA  15/S1.00 

D5  VARACTOR  5-50  W  Output®  30-250  MHz,  7-70  pF  $5.00 

F7  VARACTOR  1*3  W  Output  100-500  MHz,  5-30  pF  $1.00 

‘MAIL  NOW!  FREE  DATA  SHEETS  supplied  with  every  item  from  this 
ad.  FREE  ON  REQUEST- 749  Dual  Op  Amp  (SI. OO  value)  with  every 
order  of  $10  or  more,  postmar ked  prior  to  12731/75 

ORDER  TODAY— All  items  subject  to  prior  sale  and  prices  subject  to 
change  without  notice.  All  items  are  new  surplus  parts  —  100%  func¬ 
tionally  tested. 

WRITE  FOR  FREE  CATALOG  offering  hundreds  of  semiconductors  not 
listed  here.  Send  10d  stamp. 

TERMS:  All  orders  must  be  prepaid.  We  pay  postage.  $1.00  handling 
charge  on  orders  under  $10.  Calif,  residents  add  6%  sales  tex.  Foreign 
orders  -  add  postage.  COD  orders  —  add  $1.00  service  charge. 

ADVA 

M  Vi  m  ELECTRONICS 

BOX  4181  AY,  WOODSIDE,  CA  94062 

Tel.  (415)  851-0455 

CIRCLE  NO.  B  ON  FREE  INFORMATION  CARO 


ALTAIR  OWNERS — we  have  accessory  boards,  com¬ 
ponents,  memories,  etc.  Boards,  1C  Kits  for  most  popular 
minis.  Mini  Micro  Marl,  1618  James,  Syracuse,  NY  13203. 

AUDIO  PROGRAM  CONTROL  CENTER 

(-nrvn  n  -n  -t  -A  HV  n-rn — Sj  $14.95  ppd.  usa 
«  |  10  Inputs,  4  out- 

I  I  I  I  I  I  M  I  I  ;  I  puts.  Switch  TV, 

_  H  short-Wave,  Ham, 

.  — -  V  FM  to  Stereo  Ampli- 

_ tier  &  Recorder. 

POWERCOM  CORPORATION  Usten  &  Record. 

Box  454  Dept  4  Troy,  N.Y.  USA  12181 _ 

POLICE,  Fire  monitors,  scanners,  crystals  discount  priced. 
New  crystal-less  scanners.  Box  19224,  Denver,  CO  80219. 
TELETYPE  EQUIPMENT  for  sale  for  beginners  and  exper¬ 
ienced  computer  enthusiast.  Teletype  machines,  parts, 
supplies.  Catalogue  $1.00  to:  ATLANTIC  SALES,  3730 
Nautilus  Ave.,  Brooklyn,  NY  11224.  Tel:  (212)  372-0349. 
MEMORY-21 02-1 K  Static  RAM,  $2.75,  Quantity  discount, 
computer  components,  digital  clock  kits.  Send  for  free  list. 
Digitex,  2603  West  Davis,  Dallas,  Texas  75211. 


WAREHOUSE  ♦ 
►DISCOUNTS  on  ♦ 

NATIONALLY  ADVERTISED  ^ 


•  C.B.  RADIOS 


IN  FACTORY  SEALED  CARTONS 

BUSINESS  -  RECREATION  -  PERSONAL 

SATISFACTION  GUARANTEED 

WRITE  FOR  QUOTE 
ELECTRONICS  WAREHOUSE,  INC. 
6234  LITTLE  RIVER  TURNPIKE  (DEPT.  5) 
ALEXANDRIA,  VA.  22312 
OR  PHONE:  (703)  256-1300 


SAVE  TIME  AND  MONEY!  We  have  15  years  experience 
selling  over  60  brands.  Save  up  to  50%  off.  We  get  the  best 
deals  from  manufacturers,  you  get  the  best  deals  from  us! 
Call  now  (212)  338-8555  or  write:  S.C.A..  Dept.  P.E.,  2122 
Utica  Ave.,  Brooklyn,  N.Y.  11234. 


POPULAR  ELECTRONICS 


DO  YOU  KNOW  ENOUGH 
ABOUT  PSYCHOLOGY? 

HMD  OUT  MORE  FREE! 


A  knowledge  of  psychology  can  be  a  real 
benefit  to  you.  And,  chances  are,  you 
already  know  quite  a  bit  about  it. 

Because  you  are  an  avid  reader,  you 
obviously  have  an  active  and  inquisitive 
mind.  You  observe  people,  try  to 
understand  them  better,  perhaps  even 
formulate  some  informal  theories  of  your 
own. 

You  know  enough  psychology  to  know 
that  people  are  endlessly  fascinating,  that 
you  can  do  better  in  life  by  understanding 
more  about  people,  and  that  no  matter  how 
much  we  know,  we  learn  more  about 
human  behavior  every  day. 

Find  out  what  you  know  . . .  and  what  you 
don't  know. 

Now  you  can  find  out  how  much  you 
really  do  know  about  psychology  by 
taking  a  test— FREE 

The  editors  of  Psychology  Today  have 
designed  a  special  test  to  show  you  the 
present  status  of  your  knowledge  of 
psychology.  It's  fun  to  take,  and  you  know 
the  results  immediately  because  you  grade 
yourself  with  a  special  answer  key.  Send  in 
the  coupon  below  and  we  will  rush  the  test 
to  you  .  . .  FREE.  And  when  we  send  the  test, 
we  will  also  send  a  booklet  of  complete 
information  on  a  new  and  easy  way  for  you 
to  expand  your  knowledge  of  psychology. 
Expand  your  knowledge  of  psychology 
with  a  unique  method  . . . 

Psychology  Today  Independent 
Study  Program 

Offered  in  cooperation  with  the  University 
of  California  Extension 

Yes,  now  you  can  learn  a  great  deal  more 
about  psychology  in  less  time  than  you'd 
expect.  In  only  16  weeks,  the  Psychology 
Today  Independent  Study  Program  can  teach 
you  as  much  about  human  behavior  as  a 
college  psychology  course. 

There  are  no  classes  to  attend.  You  study 
when  you  have  the  time  and  where  you 
choose.  And  upon  successful  program 
completion,  you  receive  8  college  credits 
from  one  of  the  world's  most  respected 
learning  institutions. 


You  Get  All  The  Help  You  Can  Use 

Everything  you  need  to  successfully 
complete  the  course  is  sent  to  you.  You 
receive  a  unique  series  of  study  manuals  to 
guide  you  through  each  major  area  of 
psychology  step  by  step.  You  receive  the 
most  complete  and  exciting  introductory 
textbook  available  anywhere  today— 
Psychology  Today:  An  Introduction—  as  your 
basic  learning  resource.  You  also  receive 
four  long-playing  records  that  bring 
psychology  to  life  at  the  spin  of  a  turntable 
. . .  And  to  help  you  test  your  progress,  you 
receive  a  series  of  unique  self-check 
quizzes.  Each  one  you  take  not  only  shows 
you  things  you  need  to  study  further,  but 
refers  you  to  the  exact  pages  in  the  text  you 
should  read  to  study  them!  Finally,  a 
friendly  computer  scores  the  five  exams 
you'll  be  taking.  It  tells  you  what  you  got 
right  and  wrong,  and  what  to  re-study. 

The  materials  you  work  with  make  the 
Psychology  Today  Independent  Study  Program 
the  effective  way  to  learn  psychology. 


And  You  Get  8  Credits  From  The 
University  of  California  Extension 
Knowing  a  great  deal  more  about 
yourself  and  others  is  probably  more  than 
enough  reason  why  you  should  complete 
this  course  .  .  .  but  it's  nice  tc  get  official 
recognition  of  your  achievement.  And  so, 
when  you  successfully  complete  the 
program,  you  will  receive  8  extension 
credits  from  one  of  the  world's  most 
respected  universities,  The  University  of 
California. 

This  entire  program  is  available  for  half 
the  amount  it  would  cost  you  to  take  a 
similar  course  on  a  college  campus 
For  only  $105«>you  can  gain  a  vast  new 
fund  of  knowledge  that  can  improve  every 
facet  of  your  life  .  .  .  and  you  can  gain  8 
college  credits.  And  all  this,  in  the  comfort 
and  convenience  of  your  own  home  and 
whenever  your  schedule  permits. 

So  use  the  coupon  today  to  send  for  your 
free  quiz  and  the  booklet  that  will 
introduce  you  to  a  whole  new  way  of 
understanding  people  . . .  and  yourself. 


□  YES! 

Please  send  me  complete  information  about  the  Psychology  Today  Independent  Study 
Program  .  .  .  and  include  the  unique  new  self-check  quiz  that  has  been  developed  by  the 
editors  of  Psychology  Today. 

I  understand  that  the  booklet  and  quiz  are  mine  to  keep  without  cost  or 
obligation.  And  should  I  decide  to  enroll  in  the  Program,  I  understand  that  you  will  send 
me  a  free  copy  of  one  of  the  150  pg.  Psychology  Today  Readers. 

Print  Name - - - 

Address  - - - - 

City _ _ _ — — - - 

State - Zip - — 

Psychology  Today  Independent  Study  Program 
Rm.  715,  One  Park  Avenue,  New  York,  N.Y.  10016. 


Altair  8800’ 

owners  -  Now  in  stock  -  direct 
plug-in  memory  boards,  I/O  boards 
and  other  interfaces. 

Announcing  the 

RM6800 

and 

C-M0D6800 

Two  completely  new  minicomputer 
systems  based  on  the  fabulous  new 
Motorola  M6800  CPU. 

RM6800  fits  inside  of  R-M  Terminal 
(shown  below)  -  provides  fora 
complete  minicomputer  system, 
including  printer,  all  inside  of  case. 
Basic  Terminal  starts  at  $109.95.  TV 
Terminal  available.  Model  32  and  33 
Teletype  Printers  available  starting 
at  $330.00 

Send  stamped,  self-addressed 
envelope  for  prompt  reply. 


MiniMieix  >\  Lirt 

1618  James  Street 
Syracuse,  New  York  13203 
(315)  422-4467 

CIRCLE  NO.  52  ON  FREE  INFORMATION  CARO 


BUILD  THAT  ELECTRONIC  ORGAN  YOU  ALWAYS 
WANTED  AT  A  PRICE  YOU  CAN  AFFORD.  Third  edition  of 
“Organ  Builder's  Guide/'  pictured  product  kit  line,  cir¬ 
cuits,  block  diagrams,  design  rationale  using  1C  divider 
and  independent  generators  with  diode  keying.  $3.00  post¬ 
paid.  Also,  free  brochure  on  keyboards.  DEVTRONIX 
ORGAN  PRODUCTS.  Depl.  C,  5872  Amapola  Dr,.  San 
Jose,  CA  95129, _ _ 


rhr  !T  JW  TELEDAPTER  EASILY  CONNECTS  TO  ANY  TV  *. 

S-v s  ('EM  Uimg  our  coupling  and  matrix  circuit,  telttnr  "•  takci 
a  Hr.-  i r, |.t i u#ice  output  from  the  trlcviuon  and  delivrn  wo  HIGH 
itAHCf:  CHANNELS  OF  SIMULATEO  STEREO,  to  drive  any 
.niHilur  Fmjuency  response  it  maintained  to  you  can  hear  the  tinkle  of 
bifli  or  htini't  hast  toundt  at  it  happent  on  TV.  With  tetvice  warranty 
and  hookup  S19.9S  ppd  Guaranteed  to  make  your  TV  100% 

more  enjoyable 

OUR  NEW  TE  300  VHF-UHF  TELEVISION  High  Fidelity  AUDIO 
TUNER  it  now  available.  Completely  tolid  stale  Recording  and  amp 
output  lacks  Anodized  Aluminum  front  panel  and  simulated  Walnut 
Cabinet  1 10  volt  opur.Hion  S169.95ppd. 

SEND  CHECK,  M.O..  MASTERCHARGE.  or  BANKAMERICARO  NO 
and  Expiration  date  TO  RHOADES  NATIONAL  CORF  OEPT  NO  SB 
BOX  817,  HENDERSONVILLE.  TENNESSEE  3707S. 


JAPANESE  TRANSISTORS,  all  transistors  original  factory 
made.  Free  catalog.  West  Pacific  Electronics.  P.O.  Box 

25837,  W.  Los  Angeles.  CA  90025. _ 

FREE  FLYER.  Semis,  Components.  Electronic  Hardware. 
Lowest  Prices.  Vanguard  Electronics.  Ltd.,  Box  1193, 

Edmonton.  Alberta.  Canada.  T5J  2M5,  U.S.  Inquiries. _ 

UNUSUAL  ELECTRONIC  PLANS.  Projects,  Security  Equip¬ 
ment.  etc.  Catalog  $1 .00.  McCord  Electronics.  Box  276-PE, 

Sylvania,  Ohio  43560.  _ 

SCHEMATICS!  From  TV  games  to  advanced  computers. 
Zodiac  Enterprises,  Box  2134-A  Station  A.  Champaign. 
Illinois  61820. _ 

CITIZENS  BAND  EQUIPMENT.  Lowest  Discount  Prices. 
Best  National  Brands.  Free  List.  CRS  Communications, 

2271  Morris  Ave.,  New  York,  N.Y.  10453. _ 

DIGITAL  1C  MANUAL  —  3rd  Edition  —  over  3000  latest 
types  /  pinout  diagrams -cross  references,  $6.95  —  1C 
APPLICATIONS  MANUAL  —  Analog  /  Digital  -  $3.95. 
Electronetics-PE.  P.O.  Box  127,  Hopedale,  Mass.  01747. 


PREDETERMINED  PROGRAMMABLE  COUNTER 

We  have  3  models  of  a  programmable  counter 
used  in  a  popular  copying  machine.  Number  of 
copies  desired  is  preset  by  dials  and  the  machine 
then  counts  the  number  of  copies  made,  display¬ 
ing  this  count  on  NIXIE  tubes.  When  the  preset 
number  is  reached,  the  counter  stops  the  machine. 
These  counters  were  replaced  by  newer  models, 
and  thus  have  become  available.  All  units  have 
3  BURROUGHS  NIXIE  TUBES,  currently  sell- 
— ■  ing  for  $1  7.25  ea.  We  supply  operating  instructions 

and  some  application  data.  Guarnateed  to  work. 

STOCK  NO.E5265  (Uses  BEAM  X  switching  tubes)  $13.95  ea. 
(additional  data  supplied  on  models  using  BEAM  X  tubes.) 

STOCK  NO. E5264  (module  type  switching)  $17.95  ea. 

STOCK  NO. E5231  (all  solid  state  switching)  $19.95  ea. 


iiiw 

ft  .  V 

DARD,  WITH  HIGH  NOISE  IMMUNITY 
m  INTEGRATED  CIRCUITS 

fclSB  This  series  of  boards  contain  either  2,4  or 

1 0  reeed  relays,  and  from  7  to  1 1  High 

HI  Noise  immunity  integrated  circuits.  The 
■MM  average  value  of  the  reed  relays  is  over 
.B  $5.00  each  and  the  integrated  circuits 
rangp  in  value  up  to  $8.00  each.  The 

boards  also  con 
We  provide  dat 
Circuits  (TELE 
STOCK  NO.E9 
STOCK  NO.E9 
STOCK  NO.E9 
One  each  of  bo 

tain  transistors,  diodes,  resistors,  capacitors  etc. 
a  sheets  on  the  Hi  noise  immunity  Integrated 
DYNE). 

958  (2  relays,  7  ICs  etc)  1.75  ea.  2/3,00 

959  (4  relays,  11  ICs  etc)  3.25  ea.  2/6.00 

960  (10  relays  8  ICs  etc.)  6.50  ea.  2/12.00 

ards  listed  above  $1 1 .00,  2Each  $20.00 

We  have  low  cost  tr 
Write  for  our  catalc 

64  or  32  V.ct  @  8 
STOCK  NO.E99C 
35  V.  ct  @6.0  A.  i 
STOCK  NO.E.991 

TRANSFORMERS 

ansformers  for  every  project  in  this  handbook. 

>f  showing  complete  listings. 

.0  A.,  and  18  V  ct.  @  10.0  A. 

15  10  lbs.  with  data  $11.95ea.  2/20.00 

and  10  V.  10.0  A. 

36  6  lbs.  with  data  $8.95  ea.  2/16.00 

Please  include  su 
Send  for  our  lat€ 

fficient  postage.  Excess  will  be  refunded, 
ist  catalog.  MINIMUM  ORDER  $5.00 

DELTA  ELECTRONICS  CO. 

BOX  1.  LYNN.  MASSACHUSETTS  01903 
Phone  (617)  389-4705 


For 

faster 

service 

USE 

ZIP 

CODE 

on 

all 

mail 


PERFORATED  BOARD  TERMINALS.  Free  Sample  and 
Brochure.  R.J.C.  Enterprises.  Inc.,  1780  Monrovia,  Costa 

Mesa,  Calif.  92627. _ _ 

CB  RADIO,  Scanners.  Antennas.  The  best  for  less.  Free 
List.  Capitol  Sound.  Box  3523,  Des  Moines,  Iowa  50322. 
KITS.  Beginner  digital  electronics.  Electronic  games.  From 
$7.75.  Send  stamp.  NBL-E,  Box  1115,  Richardson,  Texas 
75080. _ _ 

YOU  WANT  TO  BUILD  IT:  WE  WANT  TO  HELP.  WE  SELL 
CONSTRUCTION  PLANS  with  an  Engineering  Service. 
TELEPHONE:  Answering  Machines,  Speakerphones.  Car- 
phones,  Phonevision,  Touch  Button  Dialers.  TELEVISION: 
VTR,  1“  Color  TV  Set,  PONG.  $25.00  Camera,  COLOR 
PROJECTION  TV.  HOBBYIST:  Electron  Microscope,  $75 
software  programmable  computer.  BROADCAST:  Special 
Effects  Generator,  Chroma  Key.  Audio  Board,  DA’s. 
COURSES:  Telephone  Engineering  $52.00,  Detective 
Electronics  $29.50,  1C  Engineering  $65.00,  PLUS  MUCH 
MORE.  NEW  Super  Hobby  Catalog  PLUS  year's  sub¬ 
scription  to  Electronic  News  Letter  AIR  MAILED  $1.00.  Don 
Britton  Enterprises.  6200  Wilshire  Blvd.,  Los  Angeles, 

Calif.  90048. _ 

FREE  CATALOG.  Ultrasonic  Devices.  LEDs,  Transistors, 
IC's,  Keyboards.  Unique  Components.  Low  Prices. 

Chaney's,  Box  15431,  Lakewood.  Colo.  80215. _ 

SEMICONDUCTOR  AND  PARTS  Catalogue  from  the  semi¬ 
conductor  specialists.  J  &  J  Electronics,  Box  1437, 

Winnipeg,  Manitoba,  Canada.  U.S.  Inquiries. _ 

ELECTRONIC  ignition:  Pointless,  Transistor,  Capacitor. 
Vapor  inductors,  Auburn  Sparkplugs.  Information  10  cents. 
Anderson  Engineering.  Epsom.  N.H.  03234. 

ASIA  DIRECTORY  —  WORLD  PRODUCTS  INFORMA¬ 
TION.  Both  just  $1.00.  World  Trade  Inquiries,  Box  6224, 
Spokane,  Washington  99207. 

HOW  TO  GET  INTO  BROADCASTING  -  Become  disc 
jockey,  engineer:  start  own  station.  $4.95.  Satisfaction 
Guaranteed.  Wilson,  Box  5516AM,  Walnut  Creek.  CA 

94596. _ 

ELECTROENCEPHALOPHONE.  Brain  activity  control.  Z.J. 
Daszewski  Lab.,  361  Garretson  Ave.,  Perth  Amboy,  N.J. 
08861.  (201)  826-3061.  Include  25  cents  with  inquiry. 

OPTICAL  SCANNER  for  bar  codes.  $15  postpaid.  Creed 
Teletype  with  8008  or  8080  interface  and  manual,  $150.  Wil¬ 
cox  Enterprises.  25  W  178th  —  39th  Street.  Naperville.  III. 

60540, _ 

TTL  and  other  stock.  Send  for  free  list.  Rarick.  Box  29. 

Cornwells  Heights,  PA  T9020, _ 

COMPUTER  countless  uses.  8  bit  word,  powerful  instruc¬ 
tion  set.  Complete  $225.  Brochure  10  cents.  RAECO,  Box 

14,  ReadvtHe,  Mass,  02137. _ 

COMBINATION  Micro  Bandpass  Comma  Notch  Active 
Filter.  Kit  Form  $9.95.  Lared  International.  Box  370633, 

Miami,  Florida  33137, _ 

NEW  COLOR  TELEPHONES,  wiring  instructions,  acces¬ 
sories,  schematics.  Details  Free.  QUEENS  VILLAGE  TELE¬ 
PHONE  SUPPLY.  P.O.  Box  29002-T,  Queens  Village,  N.Y. 
11429. 

COMPUTER,  PERIPHERAL.  TECHNICAL  Reports;  Project 
Supplies;  Kits.  Catalog  751  A.  50  cents  E/S  Lab,  Box  738, 
College  Park,  Maryland  20740. _ _ _____ 

C0  RADIOS.  Discount  prices.  Name  brands.  Write  for  “10- 
Code"  card,  price  list  or  quote.  Blue-J  Electronics.  Dept. 

PE,  P.O.  Box  154,  Haielcrest,  HI.  60429. _ 

BLURB!  Free,  value-packed  listing  of  electronic  products 
and  components.  Midwest  Design,  Box  163.  Stevensville. 

Michigan  49127. _ 

TV  PING  PONG  game.  Plays  through  your  set's  antenna 
terminals:  Plans  $3.25.  ARS  SYSTEMS.  Box  1922.  Sunny- 

vale,  CA  94088. _ 

DIGITAL  AUTO  ANALYZER  PLANS-Tachometer.  Dwell- 
meter.  Volts.  Ohms.  Amps— 4,  6.  8,  cylinder.  Satisfaction 
Guaranteed.  $3.  Jennyco,  8227  Walsh,  River  Grove,  III. 
60171, _ _ 

UNIVERSAL  TTL/DTL/CMOS  1C  TESTER.  Set  Pro¬ 
gramming  Switches;  Plug  In;  Press  To  Test;  Errors 
Displayed.  Tests  16/14  pin  ICs!  Easy  Circuit  Construction 
with  TTL,  DS/PCB  Available.  Illustrated  Info/Plans:  $2.00. 
NORTHSTAR  ENGINEERING,  3617  NORTHCREDE  DRIVE 

CHARLESTON,  WV  25302, _ 

RAM’S  —  2102-1  &  2102-2.  25  pieces  minimum  —  $2.50 
each.  Guaranteed.  Eitron,  P.O.  Box  2542,  Sunnyvale,  Calif. 
94087,  _ 

8080  CPU:  $120.00;  8008  CPU:  $23.00;  XR205:  $7,25; 
XR210:  $4.50;  8111,  8101.  IK  RAM:  $6.50  each;  2103,  IK 
RAM;  $3.50;  3-1/2  Digit,  .4"  REFLECTIVE  LIQUID  XTAL: 
$8.50;  44PIN  EDGE  CONNECTOR  (2x22):  $1.25;  CAS¬ 
SETTE  COMPUTER  INTERFACE  BOARD;  $14.50;  TVT-II 
MAIN  &  MEMORY  BOARD:  S35.00.  Electronic  Discount 

Sales,  138  N.  B  1st,  Mesa,  Arizona  85207. _ 

SILENT  SECRETARY  Starts  tape  recorder  when  you  lift 
phone,  connects  anywhere  on  line,  plans,  $3.00.  KM 

Products,  5971  W.  217,  Cleveland,  OH  44126.  _ 

ELECTRONIC  IGNITIONS— Mark  10B  $36.95.  Tri-Star:  55 T 
$27.95,  500  -  $34.95.  Satisfaction  Guaranteed.  G.E.E. 
Sales.  12525  SE  180  PI.,  Renton,  WA  98055. 
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POPULAR  ELECTRONICS 


Altaj  Electronic  Bargains 

PRICES  SLASHED!  WE  WANT  YOUR  BUSINESS.  SATISFACTION  GUARANTEED  ON  EVERY  ITEM 


LM309K 

TO-3Case,  1  AMP5VDC  Voltage  F 
tor.  Brand  New  By  National  $1.19 


CALCULATOR  CHIP  BONANZA 
PRICES  SLASHED! 

The  newest  and  easiest  to  use  chips 
available  today.  Made  by  famous  US  mfg . 
All  are  28  pin  DIP.  Features:  direct  LED 
segment  drive,  low  power  consumption, 
internal  keyboard  debounce,  internal 
clock  oscillator,  single  supply  voltage, 
internal  keyboard  encoding,  and  floating 
decimal  point.  Does  not  require  many 
external  components  as  do  older  types 
like  CT5001 . 5002,  5005,  etc.  We  offer  the 
most  sophisticated  functions  for  the 
lowest  price  anywhere. 

Chip  #1  —  8  Digit,  Constnat,  Six  Func¬ 
tion  (  +  ,  x,  +  ,  %.  )  —  $2.49 


MOTOROLA  MJE  3055 

Plastic  version  of  2N3055.  NPN  Silicon. 
90  Watts  15  Amps.  SPECIAL  —  69c 


8008  MICROPROCESSOR 

Computer  on  a  chip.  8  Bit  Parallel  CPU. 
Can  address  1 6k  x  8  bits  of  memory.  With 
specs.  Factory  tested  units. 

$24.95 


21 02-1 K  RAM’s  for  above  — 
$4.95  or  8  For  $30 


TTL  SUPER  SPECIAL 

74121  —  ONE  SHOT  4/SI 


LINEAR  1C  SPECIALS 

555V-75C  567V-$1 .95  723CH-59C 
741CV-25C  LM324  by  National  —  Quad 
741 C  in  one  DIP  —  $1.19 


12VDC  REED  RELAY 

Coil  is  500  OHM.  SPST-NO, 

$1.49  Sub-Mini. 


3  DIGIT  LED  READOUT  ARRAY 

Like  Litronix  DL-33  3  MAN-3  style  read¬ 
outs  in  one  package.  Factory  new  units 
Designed  for  calculators.  Special  — 
$1 .39  (3  Digits) 


PRIME  TTL  DIPIC’S 


7400-1 6c 
7402-1 6c 
7404-1 6c 
7406-24C 
7808-1 6c 
741 0-1 6c 
7413-49C 
7420-1 6c 
7427- 24c 
7430-1 6c 

7437- 39C 

7438- 35C 
7440-1 6c 
7442-69C 
7447-89C 


7448-89c 
7453-1 6C 

7473- 37C 

7474- 37C 

7475- 65C 

7476- 39C 
7483-85C 
7490-69c 

7492- 75C 

7493- 75C 

7495- 75C 

7496- 75C 
741 21 -38c 
741 23-75C 
741 50-70C 


741 51 -75c 
74153-89C 
74154-95C 
74157-99C 
741 61 -99c 
74163-1.19 
74164-1.89 
74165-1.49 
74174-1.29 
74175-1.39 
74181-2.75 
74192-1.25 
74193-1.25 
74195-79C 
74197-79C 


COMPUTER  BOARD  BONANZA 

We  bought  over  4  tons  of  assorted 
boards.  Contains  TTL,  diodes,  transis¬ 
tors,  etc.  5  board  assmt.  with  150  to  250 
IC's  —  $3.95. 


DIGITAL  ALARM  CLOCK  1C 

The  newest  and  easiest  to  use  alarm  chip 
on  the  market  today.  Features: 

1.  Single  supply  voltage. 

%2.  LED  Intensity  control 

3.  Simple  time  set. 

4.  4  or  6  Digit  LED  Display 

5.  AM-PM  Indication 

6.  24  Hr.  Alarm. 

7.  10  minute  snooze. 

8.  Outperforms  MM5316 

Order  #70250  —  $4.99 


MM5314 

NATIONAL  CLOCK  CHIP 

The  most  popular  clock  chip  around.  We 
made  a  huge  special  purchase  of  factory 
fresh,  prime  units.  Lowest  price  in  USA. 
24  Pin  DIP.  4  or  6  Digits.  With  Specs. 
$3.95 


DOUBLE  DIGIT 
JUMBO  READOUTS 

New.  Litronix  727.  Dual.  Perfect  for  giant 
clocks,  etc. 

$3.95  each  <2  DIGITS) 


JUMBO  LED  READOUT 

Twice  the  size  of  regular  readouts.  .65 
inches.  Like  Litronix  DL747,  Outperforms 
and  easier  to  read  than  SLA-3,  only  20 
MA  per  segment.  Our  best  readout  for 
digital  clocks. 

$2.95  ea.  (6  FOR  $15)  Common  Anode 


FILTER  CAPS 

1000  MFD  16VDC  upright  style. 
4  FOR  $1 


8038  FUNCTION  GENERATOR 

Brand  new.  Voltage  controlled  oscillator. 
Has  sine,  square  wave,  and  triangular 
outputs.  $4.95  each. 

IN4148  DIODES 

Brand  New  Units.  Same  as  IN914.  Full 
Leads. 

25  For$1 


MONSANTO  COLORED 
READOUTS 

.27  IN.  Character.  Common  Anode. 
MANS  —  GREEN  —  $1.29 
MAN  8  —  YELLOW  —  $1 .29 


PHASE  LOCKED  LOOP 

565A  by  Signetics.  Extemely  stable.  High 
linearity,  wide  frequency  range.  TTL 
compatible.  Perfect  for  tone  decoders, 
FSK,  SCA  receivers,  frequency  multipli¬ 
cation  and  division  —  99c 
WITH  SPECS 


C-MOS 

CD4000  . 

.  ..24 

CD4015 

1.19 

CD4026  .1.49 

CD4044 

..59 

CD4001  . 

...24 

CD4016 

..59 

CD4027  .  ,.59 

CD4047 

.59 

CD4002  . 

.  ..24 

CD4017 

1.29 

CD4028  .  .  .99 

CD4049 

.59 

CD4006  . 

.1.49 

CD4018 

1.49 

CD4029  .1.39 

CD4050 

,.59 

CD4007  . 

.  ..24 

CD4019 

..59 

CD4030  .  ..49 

CD4066 

..99 

CD4008  . 

.1.15 

CD4020 

1.59 

CD4032  .  ..24 

CD4077 

..39 

CD4009  . 

.  .59 

CD4021 

1.49 

CD4033 . 1 .49 

74C02  . 

..29 

CD401 1 

...24 

CD4022 

1.19 

CD4035 .1.39 

74C04  . 

..29 

CD401 2  - 

.  ..24 

CD4023 

..24 

CD4040  .1.59 

74C107 

1.29 

CD4013  . 

...59 

CD4024 

.99 

CD4041  .  ..89 

CD401 4  . 

.1.49 

CD4025 

..24 

CD4042  .  ..79 

FLOURESCENT 
READOUT  TUBES 

7  Segments.  Blue-Green  in  color.  Mfg.  by 
ISE.  #DG8F.  The  most  popular  display 
used  in  many  imported  clocks  and  calcu¬ 
lators.  Perfect  for  use  with  MM5316  clock 
chips. 

SUPER  SPECIAL  69c  ea. 

12  For  $5.95 


GE  TRANSISTOR 
ASSORTMENT 

One  of  the  best  mixed  transistor  lots  we 
have  seen.  TO-98  Plastic  cased.  Includes 
Darlingtons,  SCR’s,  PNP,  NPN,  etc.  Un¬ 
tested  sample  test  shows  very  high  yeild. 
Satisfaction  assured.  50  for  99c 
SPECIAL:  6  BAGS  FOR  $5. 


COLOR  ORGAN  CONTROL 
MODULE 

Completely  self-contained.  Has  SCR  cir¬ 
cuitry,  AC  line  cord,  etc.  From  a  close 
out  by  a  mfg.  of  color  organs.  New, 
unused. 

$1.49 


MOTOROLA  SCR 

2N4443  8  Amp  400PN,  Plastic  Power 
Case.  69c 


GE  POWER  DARLINGTON 

NPN,  Plastic  Power  Tab  Case.  VCEO-30 
HFE-30,000  TYP.  Brand  new  units,  but 
leads  are  slightly  trimmed  for  P.C.B. 
f#D40C1  -  SPECIAL  4  For  $1 


RCA  PHOTO  DETECTOR  — 
POWER  AMP.  1C 

RCA  CA3062  for  photoelectric  applica¬ 
tions.  The  1C  with  a  window.  Contains 
photosensitive  section,  amplifier,  and 
high  current  output  pair  of  transistors. 
Has  100  MA  output.  Useful  for  intrusion 
alarms,  counters,  position  sensors,  etc. 
with  complete  spec  sheets.  Reg.  $4.84. 
SPECIAL  -  $1 .99 


LOOK  MOS  4  DIGIT  COUNTER 

An  ALTAJ  exclusive.  These  are  the  latest 
state  of  the  art,  MOS  chips.  By  a  famous 
US  mfg.  Contains  a  complete  4  digit 
counter,  including  4  decade  counters, 
latches,  multiplexing  circuits,  display 
decoders,  etc.  Features:  5VDC  operation, 
25  MW  power  consumption,  both  7  seg¬ 
ment  and  BCD  outputs.  Perfect  for  mak¬ 
ing  DVM’s  frequency  meters,  tacho¬ 
meters,  stopwatches,  or  any  other  device 
requiring  4  or  more  digits.  Complete  with 
specs  28  PIN  DIP,  QTY  Limited. 

SPECIAL  -$12.50 
BACK  INSTOCK! 


LED  DRIVER  IC’S 

75491  Quad  segment  dr.  —  29c 

75492  Hex  digit  dr.  —  39c 

RCA  CA3043  —  FM  1C 

Used  in  FM  stereos.  Contains  IF  Amp, 
Limiter,  FM  Detector,  and  an  Audio 
Preamp  and  Driver  all  in  one  12  lead  TO-5 
package.  With  Spec  Sheets. 

A  $3.00  Value  —  99c 

4  DIGIT  ALARM  CLOCK  KIT 

Features  the  only  LED  direct  drive  clock 
chip  on  the  market.  Kit  includes  all  parts 
(except  X  fmr)  for  a  4  Digit  alarm  clock 
kit.  Uses  .25  inch  LED  readouts. 
SPECIAL:  $1 5.95  (with  PC  Board) 


LITRONIX  DL707 
READOUTS 

.30  IN.  CHAR.  Common  Anode. 
SPECIAL  —  $1.19 


6  DIGIT  LED  READOUTS 

Brano  new  arrays  by  T.  t.  Common 
cathode,  oroperly  multiplexed.  Six  digits 
plus  a  negative  sign  Perfect  for  calcula¬ 
tors,  mini-clcoks.  stop  watches,  etc. 
SUPER  SPECIAL  $1 ,29  ea3  for  $3 


U.V.  ERASEABLE  PROMS 

New  Prime  units  by  National 
MM5203  2K  $14.95 
MM5204  4K  $19.95 


TRANSISTOR 
BAKER’S  DOZEN  SALE! 

2  million  pieces  bought  for  this  sale.  New 
house  numbered  units  by  T.l.  All  prime 
first  quality  at  a  give-away  price. 

NPN  2N3904-1 3  For  $1 
PNP  2N3906-13  For$1 


Jn4004  RECTIFIERS 

1  AMP  400PIV  SPECIALISE 


7805  STYLE  REGULATORS 

TO-220  Plastic  Case  5VDC  Regulator. 
Brand  New  by  National  —  99c 


FACTORY  NEW  LED’S 

Jumbo  Red-Like  MV5024-8/S1 
Jumbo  Green-Like  MV5222-5/S1 
Jumbo  Yellow-5!$1 
Mini  Red-Like  MV50-10!$1 


FORD  SOLID  STATE  MODULES 

Mfg.  by  Contralab  for  Ford  car  radios. 
Each  module  contains  2  transistors  plus 
other  components.  These  modules  were 
used  as  audio  pre  amps.  We  include 
specs.  —  4  For  $1 


TTL  1C  ASSORTMENT 

Various  types.  Most  are  marked.  Our  best 
selling  assortment.  Untested  but  in¬ 
cludes  many  useable  devices. 

200  PCS  FOR  $3.95 


FM  TRANSFORMERS 

We  bought  a  load  of  coils  and  trans¬ 
formers  that  were  used  in  Ford  AM-FM 
car  radios.  Includes  19KHZ,  38KHZ, 
OSC.  Coils,  etc.  All  New.  Perfect  for 
experimenters  or  repairmen.  10  Pc  Asst. 
—  99c 


TANTALUM  CAPS 

By  Sprague.  4.7  MFD  10  VDC.  Axial 
Leads.  Perfect  for  timers. 

10  For  $1 


TRANSFORMER  SPECIAL  #1 

Miniature  size.  Primary  1 15V  AC  Second¬ 
ary  11V  AC  No  Load.  8V  AC  with  400  MA 
Load.  Perfect  for  clocks  or  calculators  or 
small  power  supply.  ggc 


Altaj  Electronics 

P.O.  Box  38544 
Dallas,  Texas  75238 

TERMS:  Check  or  money  order.  No. 
COD.  Add  10%  Pstg.  and  Hdlg.  Tex  Res. 
add  5%. 


NOVEMBER  1975 
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TTL 

SN  7400 

5  .15 

5  N  74121 

.3B 

7401 

.15 

74122 

.44 

7402 

.15 

74123 

.74 

7403 

.15 

74125 

.54 

7404 

.18 

74126 

.54 

740S 

.18 

74128 

,84 

7406 

.34 

74132 

1.45 

7407 

.34 

74136 

S4 

7408 

.18 

74141 

.94 

7409 

.18 

74142 

3.70 

7410 

.15 

74143 

3.98 

7411 

.25 

74144 

3.90 

7412 

.30 

74145 

.98 

7413 

.45 

74147 

2.30 

7414 

1.49 

7*148 

1.90 

7416 

•  33 

74150 

.94 

7417 

.33 

74151 

,69 

7420 

.15 

74153 

.79 

7421 

.32 

74154 

1.09 

7423 

.27 

74155 

.79 

7425 

.27 

74156 

.79 

7426 

.24 

74157 

.09 

7427 

.27 

74159 

3.50 

7428 

.39 

74160 

.99 

7430 

.15 

74161 

.99 

7432 

.24 

74162 

,99 

7433 

.37 

74163 

.99 

7437 

.29 

74164 

1.10 

7438 

.29 

74165 

1.10 

7440 

.15 

74166 

1.35 

7442 

.59 

74170 

2.25 

7443 

.85 

74172 

8.75 

7444 

.85 

74173 

1.35 

7445 

.79 

74174 

1.15 

7446 

.87 

74175 

.99 

7447 

.87 

74176 

.79 

7448 

.85 

74177 

.79 

7450 

.15 

7417B 

1.95 

7451 

.15 

74179 

1.95 

7453 

.15 

74180 

.79 

7454 

.15 

74181 

2.40 

7460 

.15 

74182 

.69 

7470 

.28 

74184 

1.95 

7472 

.28 

74185 

1.85 

7473 

.34 

74186 

13.95 

7474 

.34 

74188 

4.75 

7475 

.49 

74190 

1.33 

7476 

.35 

74191 

1.33 

7480 

.48 

74192 

1.10 

7481 

.99 

74193 

1.10 

7482 

.69 

74194 

l.OS 

7483  A 

.78 

74195 

.74 

7484 

1.95 

74196 

.99 

7485 

1.08 

74197 

.89 

7486 

.34 

74198 

1.69 

7489 

2.35 

74199 

1.69 

7490 

.49 

74221 

1.50 

7491 

.79 

74246 

1.95 

7492 

.49 

74247 

l.BS 

7493 

.49 

74248 

1,75 

7494 

.79 

74249 

1.75 

7495 

.74 

74251 

1.40 

7499 

.79 

74265 

.85 

74100 

1.25 

74273 

2.75 

74104 

.43 

74278 

2.45 

74105 

.43 

74279 

.95 

74107 

.34 

74283 

1.75 

74109 

.74 

74284 

4.50 

74110 

.54 

74285 

4.50 

74111 

.74 

74290 

.85 

74116 

1.98 

74293 

.85 

74118 

1.35 

74298 

1.98 

74120 

1.40 

74367 

.95 

EXAR  I.C.’s 

XR-Chip  Custom  1C  Design  Kit 
NPN  Transistor  Array,  Small  Signal 
PNP  Transistor  Array 
NPN  Transistor  Array,  Small  Signal 
PNP  Transistor  Array,  Lateral  &  Substrate 
NPN  Transistor  Array,  Power  &  Schottkey 
Diffused  Resistor  Array 
Diffused  &  Pinch  Resistor  Array 
Balanced  Modulator  &  NPN,  PNP  Current  Source 
Multi-Function  1C 
Waveform  Generator  1C 
Waveform  Generator  Kit 
F5K  Modulator  Demodulator 
FSK  Modulator  Demodulator 
General  Purpose  PLL 
Timing  Circuit 


XR-100K 

XR-BlOl 

XR-B102 

XR-ClOl 

XR-C102 

XR-C103 

XR-C104 

XR-C105 

XR-C106 

XR-S200 

XR-205 

X  R -205  K 

XR-210 

XR-210M 

XR-215 

X  R  -320 

XR-55SCP 

XR-556M 

XR-556CN 

XR-5S6CP 

XR-5G7M 

XR-S67CN 

X  R  -567  CP 

XR-1310P 

XR-1310EP 

XR-1468CN 

XR-1468CP 

XR-1488N 

XR-1488P 

XR-1489AN 

XR-1489AP 

XR1568M 

XR-15G8N 

XR-1BOOP 

XR-2206N 

XR-2206P 

XR-2206CN 

XR-2206CP 

XR-2207M 

XR-2207N 

XR-2207P 

XR-2207CN 

XR-2207CP 

XR-220BM 

XR-220SN 

XR-2208P 

XR-2208CN 

XR-2208CP 

XR-2211CN 

XR-22UCP 

XR-2240M 

XR-2240N 

XR-2240P 

XR-2240CN 

XR-2240CP 

XR-2556M 

XR-2556CN 

XR-2556CP 

XR-2567M 

XR-2567CN 

XR-2567CP 


79.0 

3.4 

3.4 

3.4 

3.4 

3.4 

3> 

3.4 

3.<‘ 

20. 

6 

24.' 

3.1 


Timing  Circuit 

Dual  Timing  Circuit 

Dual  Timing  Circuit 

Dual  Timing  Circuit 

Tone  Decoder 

Tone  Decoder 

Tone  Decoder 

Stereo  Demodulator 

Stereo  Demodulator 

+  5V  Tracking  Voltage  Regulator 

±5V  Tracking  Voltage  Regulator 

Quad  Line  Driver 

Quad  Line  Driver 

Quad  Line  Receiver 

Quad  Line  Receiver 

tlS  Volt  Tracking  Voltage  Regulator 

+  XS  Volt  Tracking  Voltage  Regulator 

Stereo  Decoder 

Monolithic  Function  Generator 

Monolithic  Function  Generator 

Monolithic  Function  Generator 

Monolithic  Function  Generator 

Voltage-Controlled  Oscillator 

Voltage-Controlled  Oscillator 

Voltage-Controlled  Oscillator 

Voltage-Controlled  Oscillator 

Voltage-Controlled  Oscillator 

Operational  Multiplier 

Operational  Multiplier 

Operational  Multiplier 

Operational  Multiplier 

Operational  Multiplier 

FSK  Demodulator  i  Tone  Decoder 

FSK  Demodulator /Tone  Decoder 

Programmable  Timer  /Counter 

Programmable  Timer/Counter 

Programmable  Timer/Counter 

Programmable  Timer/Counter 

Programmable  Timer/Counter 

Dual  555  Timer 

Dual  555  Timer 

Dual  555  Timer 

Dual  567  Tone  Decoder 

Dual  567  Tone  Decoder 

Dual  567  Tone  Decoder _ 


2,3 

2.5 

1.8 

4.2 
3.8 

3.5 

3.2 
107 

5.3 

2.3 


r.67 

1.61 

1.83 


t.as 

1.30 

».65 

i.93 


4.87 

3.59 

7.91 


C/MOS 


C  D  4000 

S  .24 

C  D  4033 

1.95 

4001 

.24 

4035 

1.50 

4002 

.24 

4040 

1.24 

4006 

1.50 

4041 

.89 

4007 

.24 

4042 

.79 

4008 

.99 

4043 

.79 

4009 

.49 

4044 

.79 

4010 

.49 

4049 

.49 

4011 

.24 

4050 

.49 

4012 

.24 

4051 

1.50 

4013 

.49 

4052 

ISO 

4014 

1.24 

4053 

1.50 

4015 

1.24 

4055 

1.99 

4016 

.49 

4056 

1,99 

4017 

1.24 

4060 

1.90 

4018 

1.24 

4066 

.79 

4019 

.49 

4069 

.35 

4020 

1.24 

4071 

.35 

4021 

1.24 

4076 

1.24 

4022 

1.24 

4081 

.35 

4023 

.24 

4507 

1.25 

4024 

.99 

4510 

1.24 

4025 

.24 

4511 

2.50 

4026 

1.95 

4512 

2.95 

4027 

.S9 

4516 

1.75 

4028 

.99 

4518 

1.95 

4029 

1.24 

4520 

1.95 

4030 

.49 

4528 

1.50 

PLASTIC  POWER 
TRANSISTORS 

NPN  1A  60V 
PNP  1A  60V 
NPN  3 A  60V 
PNP  3A  60V 
PNP  1  0 A  40V 
NPN  25A  40V 
PNP  25 A  40V 
NPN  6 A  60V 

PNP  ‘  - - 

NPN 
NPN 
NPN 
NPN 
NPN 
PNP 


TIP29A 

TIP30A 

TIP31A 

TIP32A 

TIP34 

TIP35 

TIP36 

TIP41A 

TIP42A 

TIP47 

TIP48 

TIP49 

TIP110 

TIPI  21 

TIPI 27 

TIP2955 

TIP3055 


METAL 
TRANSISTORS 


6A  GOV 
1A  250V 
1A  300V 
1A  3SOV 
2 A  60V 
5 A  80V 
SA  100  V 
PNP  1  5 A  GOV 
NPN  15A  60V 


.55 

.99 

1.99 

2.25 

.65 

.75 

.88 

.96 

.99 

.92 

1.64 

2.02 


LC.  SOCKETS 


2N696 

2N697 

2N706 

2N708 

2N709 

2N718 

2N910 

2N1131 

2  N 1 303 

2N1304 

2N1305 

2N1420 

2  N 1  6 1  3 

2N1711 

2Nia90 

2N1893 

2  N  2060 

2N2102 

2N2218A 


.28 

.26 

.25 

.27 

.39 

.29 

.29 

.29 

.19 

.30 

.35 

.39 

.39 

2.75 

.35 

.29 


2N2222A 

2N2369A 

2  N  248  4 

2N2B57 

2N2904A 

2N2905 

2N2907A 

2N3054 

2  N  30  55 

2N3137 

2N3250 

2N3253 

2N3375 

2N3HS6 

2N4036 

2N4234 

2N4237 

2N5415 

2N5416 


.24 

.49 

.69 


1.95 

-98 

.55 

.55 


LED’s  &  OPTO 
ISOLATORS 


DL707 

DL747 

RL2 

TIL209 

TILH1 

TIL220 

I  LI  5 

I  LI  6 

TIL312 

TIL313 


7  Seg  0.3" 

7  Seg  0.63" 
Red  Led  .19" 
Red  Led  .125" 
Opto-Coupler 

Red  Led  .20" 

Opto-lsolator 

Opto-lsolator 

7  Seg.  0.3" 

7  Seg.  0.3" 


SCR’s 

C106B1 

C106D1 

2N5061 

2N5062 


S.S5  2N5063 
.85  2NS064 

.28  TIC47 
.30 


.23 

.19 

1.20 

.24 

1.25 

1.40 

1.70 

1.70 


LOW  POWER 

SCHOTTKY 


LINEAR  I.C.’s 


LM300H  Positive  Voltage  Regulator 

LM301AH  Hi  Performance  Op  Amp 

LM304H  Negative  Voltage  Regulator 

LM305H  Positive  Voltage  Regulator 

LM307H  Op  Amp  (Super  741) 

LM307  mini  Op  Amp  (Super  741) 

.M309H  5 V  1  Amp  Voltage  Regulator 

I.M309K  5V  1  Amp  Voltage  Regulator 

LM310H  Voltage  Follower  Op  Amp 

I.M324  Quad  Op  Amp 

1.M339  Quad  Comparator 

LM555  Timer 

LM556N  Dual  Timer 

LM709CH  Op  Amp 

LM709  mini  Op  Amp 

LM709CN  Op  Amp 

LM711CH  Dual  Difference  Comparator 

LM723CH  Voltage  Regulator 

LM723CN  Voltage  Regulator 

LM741CH  Op  Amp 

LM741  mini  Op  Amp 

LM741CN  Op  Amp 

LM747CH  Dual  741  Op  Amp 

LM747CN  Dual  741  Op  Amp 

LM74B  mini  Dual  741  Op  Amp 

LM1458H  Dual  Op  Amp 

LM3046  Transistor  Array 

LM39O0  Quad  Amplifier 


(metal  can) 

(metal  can) 

(metal  can) 
(metal  can) 

{metal  can) 
mini  dip) 
(metal  can) 
(TO-3) 

(metal  can) 
(OIL) 

(DIL) 

(mini  dip) 
(DIL) 

(metal  can) 
(mini  dip) 
(OIL) 

(metal  can) 

(metal  can) 
(14  pin  DIL) 
(metal  can) 

(mini  dip) 
(14  pin  DIL) 
(metal  can) 
(14  pin  OIL) 
(mini  dip) 
(metal  can) 


PLASTIC 
TRANSISTORS 


.75 

.78 

.28 

.28 

.99 

1.39 

1.09 

1.75 

1.75 

.54 

.99 

.29 

.29 

.29 

.50 

.54 


MEMORIES 


AYS-1013P  UART 
AY5-2376  Keyboard  Encoder  ROM 
HOIAP  256  Bit  Static  RAM  MOS 
1403 AT  Dual  512  Bit  Dyn  MOS  S/R 

1404 AT  Single  1024  Bit  Dyn  MOS  S/R 
1702A  2048  Bit  Erasable  Elect.  Reprogrammable 

Static  MOS  RAM 

2102P  1024  Bit  Static  RAM  MOS 

8O08R  8  Bit  Central  Processing  Unit 

8080  8  Bit  Parallel  CPU 

TMS4030NL  4K  RAM  4096  Bit 


r  9.00 

19.95 
3.95 
3.75 
3,50 

23.95 
3.95 

44.00 

195.00 

19.95 


2N3415 
2N3563 
2  N  3564 
2N3565 
2N3566 
2N3567 
2N3568 
2N3569 
2N3640 
2N3641 
2N3643 

2  N  37  02 

2N3703 

2N3704 

2N3705 

2N3706 

2N3707 

2N3708 

2N3709 

2N3710 

2N3711 

2N3819 

2N3820 

2N3903 

2N3904 

2N3905 

2N3906 

2N4058 

2N4059 

2N4060 

2N4061 

2N4062 

2N4123 

2N4124 

2N4125 

2N412G 

2N4250 

2N4275 

2N4401 

2N4403 

2  N  5400 

2  N  5447 

2  N  5449 

2N5525 

TIS43 


5.17 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.17 


.17 

.17 

.17 

.17 


.17 

.17 

.17 


.15 

.15 

.15 

.15 

.15 

.15 

.22 

.1G 

.16 

.39 

.39 


SN74LSOO 

74L501 

74L502 

74LS03 

74LS04 

74L505 

74L508 

74LS09 

74LS10 

74  LS 1 1 

74LS12 

74 LSI  3 

74LS14 

74  LS 1 5 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74L530 

74L532 

74LS33 

74LS37 

74 L 538 

74LS40 

74L542 

74LS4B 

74LS49 

74LSS1 

74LS54 

74LSS5 

74LS73 

74LS74 

74LS75 

74L576 

74LS78 

’74LS83A 

74LS85A 

74LS86 

74LS90 

74LS91 

74L592 

74LS93 


.42 

.42 

,47 

.47 

.42 

.42 

.42 

.42 

.42 

.84 

2.22 

.42 

.42 

.42 


.47 

.54 

.42 

.47 

.54 

.54 

.54 

.54 

1.25 

1.25 

1.25 

.42 


1.25 

1.25 

1.25 

1.25 


74LS95A  2.27 


74LS96 
74L5107 
74LS109 
7  4  LS 112 
74LS113 


1.94 

.68 

.68 


SN  74  LS 114 
74L5122 

74L5123 

74LS125 

74LS126 

74LS132 

74  LSI  36 

74L5138 

74LS139 

74L5145 

74LS151 

74LS153 
74  LSI  55 
74LS156 

74LS157 

74LS158 

74LS164 

74LSI70 

74LS174 

74LS175 

74LS181 

74LS190 

74LS191 

74LS192 

74LS193 

74LS194A  2 

74LS195A  2 

74LS196  - 

74LS197 

74LS221 

74LS247 

74LS24B 

74LS249 

74LS251 

74L5253 

74L5237 

74L5258 

74LS261 

74LS266 

74L5279 

74LS283 

74LS29D 

74LS293 

74LS295A  2 

74LS365 

74LS366 

74L5367 

74LS368 

74LS375 

74LS388 

74LS670 


.68 

.84 

.68 


.68 

.94 

.94 

.58 

.58 

.94 

.94 

.94 


.27 

.30 

.87 

.87 

.87 

.87 

.27 

.27 

.27 

.27 

.41 

.25 

.25 


.27 

.94 

.94 

.36 

.68 

.84 

.27 

.25 

.25 

.27 


.68 

84 

.68 

>■  30 


Active  Electronic  Soles  Corp. 

P.0.  BOX  1035  FRAMINGHAM,  MASSACHUSETTS  01701  ■ 


MINIMUM  ORDER  $10.00 


Telephone  Orders  (617)  879-0077 

ADD  $1.00  TO  COVER  POSTAGE  &  HANDLING 


ALTAIR  8800  Priority  Interrupt  Board  —  8  levels  —  $110 
Assembled  and  tested  —  $90  kit.  More  boards  to  come. 
Send  check  for  your  order  or  SASE  for  more  information  to: 
Ohio  Spectronics,  6582  Tussic,  Westerville,  Ohio  43081. 
lOOOv  1  amp  diodes  10/S1.00.  Free  Catalog.  NuData,  104  N. 

Emerson  St.,  Mt.  Prospect,  III.  60056. _ 

COLOR  VIDEO  TAPE  RECORDER  $250.00,  TV  Camera 
$150.00,  Video  Tapes  $5.00.  Manuals,  spare  parts  for  cartri- 
vision  system,  Send  stamp  to  Dennis  Trimble.  5154  Boeder 

Rd.,  San  Jose,  Calif.  95111.  (408)  227-6330. _ 

6  mHz  crystals  including  schematic  and  into  to  generate  60 
hz-12VAC  to  make  your  digital  clock  run  on  batteries. 
$10.50  pp  in  US.  Eastern  Sales,  Box  510,  Raleigh,  N.C. 

27602. _ 

TV  TECHNICIANS.  SERVICEMEN.  HOBBYISTS— Vista 
Model  740  Digital  Crosshatch  Generator.  Compact  crystal 
divider  for  lowest— priced  ultra-stable  5x7  crosshatch  or  56 
dot  patterns.  AC  powered.  $31.95  complete  kit;  $41.95 
assembled.  Postpaid  in  USA,  Canada,  information  avail' 
able  free.  Photolume  Corporation,  Dept.  PE-115.  118  East 
28th  Street.  New  York,  New  York  10016. _ 


FREE  CATALOG.  Kits  and  components.  ELS  Electronics, 
Box  581,  Westbury,  N.Y.  11590. _ 


POWER  Supplies,  H.O.  Transistor  Throttles.  Signal  Gen¬ 
erators,  Signal  Compressors.  Free  Catalog.  Miniiron,  Box 
184,  Anoka,  Minnesota  55303. 


CLOCK  KIT 


2Q95  PPD 

•  Parts 

•  P.C.  Boards 

•  Instructions 

DALLAS  4214  N  19(h  Sl 
JONES  Phoenix- AZ  85016 


CALCULATOR  OWNERS:  Use  the  simplest  four  function 
floating  point  calculator  to  evaluate  all  scientific  func¬ 
tions!  Calculator  Manual  $2.00.  In  worldwide  use— guar¬ 
anteed!  Order  Today:  Mailman  Optics  and  Electronics, 
20250  Jeffers  Drive.  New  Berlin,  Wisconsin  53151. _ 


PROGRAMMABLE  MUSICAL  DOOR-BELL  TRAINER. 
Plays  any  tune  (32  notes)  shuts  off.  Plans  $3.00.  M.M.  Bits, 
3-5  Edgehill  Terrace,  Troy,  N.Y.  12180. _ 


ELECTRONIC  SUPPLIES  AT  BIG  DISCOUNTS 
S^NI-CAD  RECHARGEABLE  BATTERIES 
^  SMOKE  -  FIRE  -  BURGLAR 
ALARM  SYSTEMS  and  COMPONENTS 
TRANSISTOR  HOBBYIST  KITS 

Write  for  Free  Literature 

ELECTRONICS  WAREHOUSE  CORP. 
1910  Coney  Island  Ave,f  Bklyn,  N.Y.  11230 
(212)375-2700 


FREE  latest  electronic  bargains  brochure.  Write  Brobr’s, 

Box  10924,  Jackson.  Miss.  39209. _ 

TEKTRONIX  Oscilloscopes  for  sate.  Quality  for  reasonable 
prices!  Free  Catalog.  American  Calibration  Services,  Box 

8104,  Athens,  Georgia  30601. _ 

SURPLUS  RECEIVERS,  components,  test  equipment. 
Catalog  Free.  Ed  French,  P.O.  Box  249,  Aurora,  til.  60507. 
ALTAIR  8800  EXPERIMENTERS— Wi rewrap  board  pljgs 
directly  into  Altair  computer.  Includes  regulator,  heatsink, 
filtering,  decoupling,  gold  edge  contacts.  Capacity  of  over 
70  wirewrap  sockets  (not  included).  Postpaid  $60. 
Cromemco,  26655  Laurel.  Los  Altos,  CA  94022. _ 

SAVE  50%  and  more  on  8  track  tapes,  stereo  equipment, 
and  tape  accessories.  Write  for  free  catalog.  Swan  Whole- 
sale  Dist.,  P.O.  Box  2474-C,  Hialeah.  Florida  33012. 
QUALITY  Assembly  of  your  Electronics  manufacturing 
needs,  board  design  capability.  Free  Estimates.  Nichols’ 
Electronics,  Box  151,  Picayune.  MS  39466. 

COMPUTERS.  Peripherals,  Software;  Kits.  Technical  Re¬ 
ports;  Telecommunications;  Automotive;  Semicon¬ 
ductors— DIP  TTL  FF  ten  for  $1.26;  New-Prime-Liquidation- 
SurpluS-PolybarrelpackS;  Catalog  50  cents.  Laboratories. 
Box  738H.  College  Park,  MD  20740. 


CALCULATORS 


TEXAS  INSTRUMENTS  CALCULATORS  DISCOUNT  HOT 
LINE  Toll  Free  (800)  638-8906.  Phone  us  long  distance  free 
for  the  tow  discount  price  on  the  Texas  Instruments  Calcu¬ 
lator  of  your  choice:  SR-50A,  SR-51  A,  SR-16,  TI-2500  11.  Tl- 
1500.  TI-2500,  TI-2550.  TI-5050.  All  of  the  great  new  Texas 
Instruments  models.  Capital  Calculator  Company,  701  East 
Gude  Drive,  Rockville,  Marylend  20850.  The  discount  super 
market  for  top  brand  name  calculators.  Mail  and  phone 
orders  accepted.  BankAmericard  and  Mastar  Charge 
accepted. 
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CIRCLE  NO.  1  ON  FREE  INFORMATION  CARD 


POPULAR  ELECTRONICS 


EXAR 

FUNCTION  pflU*: 

_  li.aPH'77/  trlengle  and 

GENERATOR  square  wave; 

i* ,Tc  THO  0.5%  typ.; 

Mlo  pp-  4n^  AM/FM  capabinty 

XR-2206KA  SPECIAL  $16.95 

Includes  monolithic  function  generator  1C,  PC  board,  and  assembly 
Instruction  manual. 

XR-2206KB  SPECIAL  $26.05 

Same  at  XR-2206KA  above  and  includes  external  components 
for  PC  board. 

TIMERS 

XR-555CP  Monolithic  Timer  SPECIALS  .68 

XR-320P  Precision  Timer  1.50 

XR-556CP  Dual  555  Timer  1.70 

XR-2556CP  Dual  Timing  Circuit  3.10 

XR  2240CP  Programmable  Counter/Timer  SPECIAL  3J20 
PHASE  LOCKED  LOOPS 

XR-210  FSK  Demodulator  5.10 

XR-215  High  Frequency  PL L  6.50 

XR-567CP  Tone  Decoder  (mini  DIP)  1.90 

XR-567CT  Tone  Decoder  (TO-5)  SPECIAL  A 9 

STEREO  DECODERS 

XR-1310P  PLL  Stereo  Decoder  3.10 

XR-1310EP  PLL  Stereo  Decoder  3.10 

XR-1800P  PLL  Stereo  Decoder  3.10 

WAVEFORM  GENERATORS 

XR-205  Waveform  Generator  8.30 

XR-2206CP  Monolithic  Function  Generator  SPECIAL  4.39 

XR  2207CP  Voltage  Controlled  Oscillator  3.75 

OTHER  EXAR  IC'S 

XR-1468CN  Dual  +  15V  Tracking  Regulator  SPECIAL  2.90 

X  R-1488N  Quad  Lina  Driver  5.70 

XR- 1489 AN  Quad  Line  Receiver  4.70 

XR-2208CP  Operational  Multiplier  5.10 

XR-2211CP  FSK  Demodulator/Tone  Decoder  6.60 

XR-2261  Monolithic  Proportionei  Servo  1C  System 

w/4  ea.  Driver  Transistor  3.70 


7400N  $.13 

7443N 

.95 

74104N  1.20 

741 65N  1.30 

7401 N 

.15 

7444N 

1.06 

74106N  .50 

741 66N  1.30 

7402  N 

.14 

7446N 

.90 

74107N  .30 

74170N  2.50 

7403N 

.16 

744SN 

.90 

74109N  .90 

74173N  1.80 

7404N 

.19 

7447N 

.80 

741  ION  .72 

74174N  1.10 

7405N 

-20 

7448N 

.80 

74114N  .93 

74175N  1.20 

7406N 

.29 

7460N 

.16 

741 18N  1.52 

74176N  1.25 

7407  N 

.29 

7451N 

.16 

74121N  .45 

74177N  1.40 

74C8N 

.IB 

7463N 

.16 

74122N  .45 

74180N  .73 

7409N 

.20 

7454N 

.16 

74123N  .70 

741 81 N  3.00 

741  ON 

.18 

7460N 

.16 

74125N  .50 

74182N  .70 

741  IN 

.26 

7470N 

.30 

74126N  .50 

74184N  2.00 

7412N 

.33 

7472N 

.30 

74128N  .90 

741 85N  2.29 

7413N 

.58 

7473N 

.37 

74132N  1.00 

74188N  4.80 

7414N 

1.23 

7474N 

.32 

741 36N  .95 

741 90N  1.20 

7416N 

.28 

7475N 

.59 

74141N  1.20 

74191N  1.20 

7417N 

.33 

7476N 

.32 

74146N  1.00 

74192N  1,20 

7420N 

.17 

7480N 

.59 

74147N  2.40 

74193N  1.00 

742  IN 

.33 

748  IN 

1.18 

74148N  1.80 

74194N  1.15 

7422N 

.60 

7482  N 

.89 

74150N  1.00 

74195N  .80 

7423N 

.50 

7483N 

.86 

741S1N  .80 

74196N  1.70 

7425N 

.34 

7484N 

3.00 

74152N  1.40 

74197N  .80 

7426  N 

.25 

7485N 

1.20 

74163N  1.00 

74198N  1.75 

7427N 

.31 

7486N 

.36 

74154N  1.40 

74199N  1.40 

742SN 

,50 

7489N 

2.30 

74165N  1.00 

74200N5.60 

7430N 

.20 

7490N 

.60 

74156N  1.16 

74221  N  1.70 

7432N 

.24 

749  IN 

.90 

741 67N  1.00 

74251  N  2.00 

7433N 

.60 

7492  N 

.55 

741 58N  1.20 

74278N  2,95 

7437N 

.35 

7493N 

.58 

741  SON  1.30 

74279N  .90 

7438N 

.33 

7494N 

.80 

74161N  1.20 

74293N  1.00 

7439N 

.38 

7495N 

.80 

74162N  1.40 

74298N  2.20 

744 ON 

.16 

7496N 

1.50 

74163N  1.40 

7441N 

.95 

74100N  1.00 

74164M  1.30 

7442N 

.50 

HIGH  SPEED  TTL 

74H00N 

$.33 

74H20N 

.33 

74HB3N  .36 

74H73N  .90 

74H01N 

.25 

74H21N 

.33 

74H54N  ,36 

74H74N  .87 

74H02N 

.30 

74H22N 

.33 

74H55N  .36 

74H76N  .90 

74H04N 

.33 

74H30N 

.33 

74H60N  .30 

74H101N  .80 

74H05N 

.33 

74H40N 

.36 

74H61N  .36 

74 HI  02 N  .80 

74H0BN 

.40 

74H50N 

.36 

74H62N  .36 

74H103N  1.10 

74H10N 

.33 

74H51N 

.36 

74H71N  .80 

74H106N  .95 

74H11N 

.33 

74H62N 

.36 

74H72N  .74 

LOW  POWER  TTL 

74L00N 

$.31 

74  L 1 0N 

.33 

74L51N  .34 

74L90N  1.62 

74L02N 

.33 

74L20N 

.33 

74L73N  .69 

74L93N  1.74 

74L03N 

.39 

74L42N 

1.49 

74L74N  .90 

74L95N  1.62 

74L04N  .33 


74LS 


74LSOO 

74LS01 

74LS02 

74LS03 

74LS04 

74LS08 

74LS09 

74LS10 

74LS11 

74LS15 

74LS20 

74LS21 

74LS22 


74S0ON  $.44 
74S02N  .60 

74S03N  .75 

74S04N  .65 

74S08N  .80 

74S10N  .55 

74S1  IN'  .65 
74S20N 
74S30N 
74S32N 
74S40N 


74LS27 

74LS30 

74LS32 

74LS38 

74LS51 

74LS54 

74LSS5 

74LS73 

74LS74 

74LS70 

74LS78 

74LS107 

74 LSI 09 


.92 


74LS112 
74LS113 
74LS138  2.08 
74 LSI 39  2.06 
74LS151  1.92 
74LS153  1.92 
74LS157  1.68 
74LS168  1.68 
74LS160  3.06 
74LS161  3.06 
74LS162  3.06 
74LS163  2.90 


74LS170  5.80 
74LS174  2.20 
74LS176  2.42 
74LS181  7.00 
74LS194  2.40 
74LS195A  2.40 
74LS196  2.76 
74LS251  2.06 
74LS253  2.42 
74LS257  2.06 
74LS258  2.06 
74LS260  .68 


SCHOTTKY  TTL 


.65 


74S51N 

74S64N 

74S74N 

74S86N 

74S86N 


.80 

1.20 

6.10 

2.50 


74S112N  1.00 
74S113N  1.50 
74S132N  3.60 
74S133N  .80 

74S138N  2.20 
74S139N  2.20 


74S140N  .80  74S189N 

74S151N  2.20  74S194N 
74S153N  3.40  74S195N 
7461 57N  2.40  74S251N 
74S158N  2.20  74S253N 
74S160N  3  90  74S257N 
74S161N  4.70  74S268N 
74S174N  3.30  74S260N 
74S175N  2.90  74S280N 
74S181  N  8.40  74S283N 


9300  SERIES 


9300PC 
9301 PC 
9304PC 
9306PC 
9308PC 
9309PC 
931 OPC 
931 1PC 
931 2PC 
931 4PC 
9316PC 


$1.00  9318PC 
1.20  9321PC 
1.80  9322PC 
6.90  9324PC 

2.50  9328PC 
1.60  9334PC 

1.50  9336PC 

2.30  9340PC 
1.20  9341  PC 

1.30  9342PC 
1.50  9360PC 


2.30 

1.20 

1.30 
2.00 
2.50 
2.96 

3.30 
5.00 
4.10 
1.16 
1.75 


9366PC  1.75 
93LOO  1.50 
93L01  1.60 

93L08  3.20 

93L09  1.80 

93L10  2.80 

93  L1 1 
93L12 
93L14 
93L16 
93L18 


93L18 
93L21 
93L22 
93L24 
93L28 
93L34 
4.20  93L38 

1.80  93L40 

1.70  93L41 

93L60 
93L66 


3.20 

3.60 


4.40 
3.30 
3.30 
2.20 

2.40 
2.40 
2.40 
1.20 
5.70 
4.00 


3.50 

1.50 
1.60 
2.60 
3  70 
4.00 
4.20 

6.50 
6.50 
3.00 
2.70 


AUDIO  AMPS 


TYPE 

V 

W 

n 

PRICE 

LM352 

6-15 

1.15 

B 

1.60 

TAA611B12 

6-15 

1.16 

8 

1.60 

TAA621A12 

6-27 

1.40 

8 

2.00 

TAA641811 

6-18 

2.20 

4 

3.00 

TBA600 

5  30 

4.70 

6 

2.20 

T0A61OAS 

4  20 

2.  SO 

4 

3.00 

TBA620 

3  16 

0.76 

4 

1.70 

TCA630 

6-20 

2.00 

4 

2.20 

TCA940 

6-24 

6.50 

a 

4.4Q 

SOLDER-TIN  DIP 
PIN  1-24  25  100 

B  .21  .19 
14  .25  .22 

16  .28  .25 

24  .67  .61 

28  .88  .80 
36  1.09  .98 

40  1.24  1.12 


.17 

.20 

.23 


.72 

.89 

.92 


1C  SOCKETS 
WIRE-WRAP  GOLD 
PIN  1-24  25  100 

14  45  .41  .37 

16  .54  .49  -44 

SOLDER -GOLD 


i  .34 
3  .37 

LEDs 

.160".dia. 


.28 

.31 


TEFLON  TO-5 

3  PIN  .55  EA 

4  PIN  .65  EA 
6  PIN  .90  EA 
B  PIN  1,10  EA 

10  PIN  1.40  EA 


209  RED  $.25  216  RED  $.25  220  RED  $.25 

209  YELLOW  .35  216  YELLOW  .30  220  YELLOW  .30 

209  GREEN  .35  216  GREEN  .30  220  GREEN  .30 

LOW  PROFILE 


226  RED  $.25  5053  RED  $.35  MV50  RED  $.30 

226  YELLOW  .30  5053  YELLOW  .40 

226  GREEN  .30  5053  GREEN  .40 

226  ORANGE  .30  5053  ORANGE  .40 


DISPLAYS 


216  -  MV5024 
5053  -  MV 50 53 


LITRONIX 
DL80  RED 
DL81  RED 
DL10  RED 
DL10A  RED 
DL101  RED 
,  DL57  RED 
,52  DL61  RED 
3  50  DL33  RED 
DL44  RED 
DL402  RED 
DL701  RED 
2.00  DL704  RED 
XAN52  GREEN  2.00  DL707  REO 
DL747  RED 
I  LI 

0PT0IS0LAT0RS  \\M 

I L74 

MONSANTO  IL074 
MCT2  1.35  ILQ74 


OPCOA 
SLA1  RED 
SLA11  GREEN 


XCITON 
XAN72  RED 


— J 

6.00  EP  9125 
6.00  9-DIGIT  DISPLAY 
6.00  $7.90 

4.00  1/8"  Character  Ht. 

4.90  Compact,  Thin  PC 

9.90  Pkg,,  Wida  Viewing 
12.00  Angla 

4.00 


6.00 

4.00 

3.40 
2.25 

2.35 
2.50 
1.30 

1.40 
1.80 

1.35 
1.75 

3.40 


ELECTRONIC 

ARRAYS 

EA1500AJ 
1-24  $21.00 
25  16.80 

100  14.00 

EA  1  500 AS  J 
1  24  $16.00 
25  14.40 

100  12.00 


LINEAR  IC's 

1 

H-TO-5  N»DIP  M-MINI-DIP  D-CEH-DIP  K-TO-3  . 

LM114H 

$3.00 

LM311H 

$1.70 

LM711CN 

$  .90 

LM300H 

1.20 

LM311D 

1.00 

LM715CH 

3.50 

LM300N 

1.20 

LM311M 

1.75 

LM715CD 

4.60 

LM301AH  .80 

LM311N 

2.00 

LM723CH 

.90 

LM301AM  .80 

LM312H 

2.70 

LM723N 

.70 

LM301AN  1.10 

LM318H 

1.70 

LM726CH 

4.50 

LM301M 

.90 

LM324N 

1.90 

LM725CO 

5.00 

LM301H 

.90 

LM331N 

2.20 

LM733CH 

1.40 

LM302D 

3.50 

LM339N 

2.90 

LM733CD 

3.60 

LM302N 

1.30 

LM320-SK 

2.90 

LM733CN 

1.30 

LM302H 

1.40 

LM320-5T 

2.50 

LM741CH 

.45 

LM304H 

1.40 

LM320-12K  2.90 

LM741CD 

1.25 

LM305H 

.85 

LM320-12T  2.50 

LM741CM 

.40 

LM305AH  1.05 

LM340-05K  2.60 

LM741CN 

.70 

LM305N 

1.00 

LM340-06K  2.60 

LM747CH 

1.60 

LM306H 

95 

LM340-08K  2.60 

LM747CN 

.90 

LM307H 

.75 

LM340  12K  2.60 

LM747CO 

2.50 

LM307M 

.95 

LM340  15K  2.60 

LM748CM 

.55 

LM307N 

1.50 

LM340 -1BK  2.60 

LM748CN 

.56 

LM308H 

1.00 

LM340-24K  2.60 

LM777CH 

2.15 

LM308AH  5.00 

LM556CM 

.90 

LM777CM 

2.10 

LM308D 

2.00 

LM556CN 

1.30 

LM3046CN  .95 

LM308M 

1.20 

LM709CH 

.45 

LM3054CN  1.50 

LM309H 

1.75 

LM709CN 

.45 

SG4501T 

2.40 

LM309K 

1.50 

LM710CH 

.90 

SG4S01N 

2.40 

LM310H 

1.60 

LM710CN 

.90 

LM5000K 

7.50 

LM310M 

1.80 

LM711CH 

.90 

CMOS 

1-9  lOup 

1-9  10up 

1-9  lOup 

4000AE 

.26  .22 

4022AE 

1.11  1.00 

4051  AE  1.34  1.13 

4001 AE 

.26  .22 

4023A  E 

.25  .22 

4052AE  1.34  1.33 

4002AE 

.26  .22 

4024 A  E 

.90  .88 

4053AE  1.34  1.33 

4004 A E 

5.83  5.82 

4025AE 

.26  .22 

4055AE  2.68  2.00 

4006AE 

1.35  1.34 

4026 A E 

3.72  3.70 

4056AE  2.43  1.86 

4007 A  E 

.26  .22 

4027AE 

.60  .50 

4060AE  1.50  1.25 

4008AE 

1.79  1.78 

4028AE 

.98  .90 

4066 A  E 

.90  .72 

4009AE 

.60  .50 

4029AE 

1.27  1.16 

4069 A  E 

.38  .34 

4010AE 

.59  .50 

4030AE 

44  .37 

4071  AE 

.28  .22 

401 1AE 

.26  .22 

4033AE 

3.01  3.00 

4076 A  E  1.68  1.48 

4012AE 

.26  .22 

4035 AE 

1.27  1.16 

4081  AE 

.26  .25 

4013AE 

.47  .40 

4040AE 

1.49  1.25 

4508AE  2.30  2,20 

4014AE 

1.49  1.25 

4041 AE 

4.06  4.05 

4510AE  1.98  1,46 

4015AE 

1.26  .90 

4042 A E 

.75  .64 

4516AE  1.96  1.48 

4016AE 

.66  .45 

4043 A E 

.60  .50 

4518AE  1.28  .98 

401 7  AE 

1.20  1.00 

4044 A  E 

.60  .50 

4520A  E  1.28  .98 

4018  AE 

1.49  1.25 

4047  AE 

3.54  3.53 

452SAE  2.30  2.20 

4019AE 

.52  .44 

4048AE 

1.43  1.42 

490 1 A  E 

.43  .36 

4020 A E 

1.49  1.25 

4049AE 

.52  .50 

491 1AE 

.43  .36 

402 1AE 

1.34  1.25 

4050AE 

.52  .50 

PREMIUM  QUALITY 
COMPONENTS 

We've  been  buying  and  selling  top  quality 
components  for  nearly  ten  years.  Our 
annual  volume  exceeds  S3  million.  We 
handle  only  original  parts,  from  the 
world's  leading  manufacturers  and  our 
customers  include  some  of  the  largest 
and  most  quality-conscious  companies. 

Now  you  can  take  advantage  of  our 
component  buying  skills  and  power 
and  select  from  a  broad  range  of 
advanced  circuits. 


8008 

S24.80 

P2102-1 

1-9 

o 

o 

3 

10  up 

S3.00 

8080 

119.00 

91L02 

1-9 

3.90 

10  up 

3.20 

MC6800 

124.00 

91L02-1 

19 

3.90 

10  up 

3.20 

COMPUTER 

INTERFACE 


OM8820N 

2.40 

OM8820AN 

6.90 

DM6830N 

2.40 

DM8831 N 

5.20 

OM8832N 

6.00 

N8T26B 

4.40 

960 OPC 

1.30 

8601PC 

1.20 

9602PC 

2.10 

96I4PC 

2.30 

961 OPC 

2.40 

961 8PC 

5.00 

961 7PC 

3.50 

9620PC 

4.00 

9621  PC 

4.00 

75107 

761078N 

2.60 

751088N 

2.30 

75109N 

2.20 

751  ION 

2.20 

751 15N 

2  25 

75138N 

2.95 

7S1 SON 

3.10 

751  S4N 

4.10 

7520BN 

2.70 

75234N 

2.50 

75450N 

1.25 

75451 N 

1.00 

75452N 

1.00 

75453N 

1.00 

MOS-LS1 

P1 1 01 A 
P1 1 01 A 1 
1402AN 
1403 AH 
1403 AN 
1404AH 
1404AN 
1405 A 

1506 

1507 
1602 
1702 
C2102 
P2102 
C2102-1 
P2102-1 
C2102-2 
P2102  2 
250SK 


2.20 

3.50 
2.90 
4.00 
3.80 

4.50 
2.90 
4  00 
3.00 
3.00 


BIPOLAR 

MEMORY 


MM 


7520  SERIES 
SENSE  AMPS 


7520N 
7521 N 
7522N 
7523N 
7524N 
7525N 


4.00 

2.00 

4.25 

1.75 

2.00 

4.50 


2512K 
2621V 
2524V 
2528V 
2533V 
2602 
2602  1 
2602  2 
3341  PC 

4034 

4035 
4102 
7852 
7552-1 
7552  2 
8102 
8102  2 
9102PC 
MM5025N 
MM5026N 
MM6027N 
MM6055N 
MM50S6N 
MM5057N 
MM5058N 


C3101 
P3101 
C3101A 
P3101A 
IM6501CDE 
I M 5501  CPE 
MM5560O 
MM5560N 
DM859SN 
33.00  93403PC 

19.00 
5.00 

MM404H 
MM405H 
MM406H 
MM407H 
MM451H 
MM454F 
MM500H 
MM506H 
MM507H 
MM550H 
MM551H 
MM55BH 


2.90 
5.00 
4.00 
6.00 
3.00 
3.30 
4.00 

2.50 

2.40 

3.50 

7.90 
4.00 
4.00 
4.00 
7.00 

5.50 
4.95 

4.95 

4.96 

5.40 
5.50 

4.90 
6.10 
4.00 

20.00 

20.00 

20.00 

5.50 

5.50 

5.50 

5.50 


6.50 

4.90 

7.30 

5.80 

7.30 

5.80 

7.30 

5.80 

6.80 
5.80 


12.00 

23.00 

6.50 

6.50 

11.40 

18.00 

2.00 

3.20 

3.20 

5.90 

5.60 

5.60 


1024-BIT 
N-Channel  RAM 


2601  1 
2601  21 
26028 
2602-18 
2602-28 
MK4102P 
7552-1  CPE 
7652-2CPE 


4.00 

11.40 

4.00 

4.00 

4.00 

11.40 

6.00 

6.00 


2524V 
Recirculating 
512  Bit  Dynamic 
Shift  Register 
1  24:  $  2.40 
25  up:  2.30 


TWO-PHASE 
MOS CLOCK 
DRIVER 

MH0026CN  $5.50 


DECODED 

READ/WRITE 

RAM 

P1 103  $5.91 


MICROPROCESSORS 


WAVEFORM  GENERATOR  KITS 


Here'*  a  highly  versatile  lab  instru¬ 
ment  at  >  fraction  of  the  cost  of 
conventional  unit.  Kit  includes 
two  XR205  IC’s,  data  &  applica¬ 
tions,  PC  boerd  (etched  &  drilled, 
ready  for  assembly)  end  detailed 
instructions. 


10 

100 

1000 

1 N  4001 

1.00 

7.00 

60.00 

1N4002 

1.10 

8.00 

70.00 

IN 4003 

1.20 

9.00 

80.00 

IN 4004 

1.30 

10.00 

90.00 

1 N4005 

1.40 

11.00 

10000 

1N40O6 

1.60 

12.00 

110.00 

1N4007 

1.60 

13.00 

120  00 

1-AMP  RECTIFIERS 

INTERSIL  8038 
PRECISION  WAVEFORM 
GENERATOR  &  VCO 
For  simultaneous  sine,  square 
and  triangular  waveforms  <C001 
Hi  to  IMHi. 

Pan  No.  1-9  IQup 
803BCCPD  $3.70 

XR  2206KA/XR-2206KB 

The  Function  Generator  Kit  features  sine,  triangle  end  square 
wave.  THD  0.5%  typ..  AM/FM  capability. 

XR-2206KA  FUNCTION  GENERATOR  KIT  -  $16.95 

Includes  monolithic  function  generator  1C,  PC  board,  and  assem¬ 
bly  instruction  manual. 

XR-2206KB  FUNCTION  GENERATOR  KIT  -  $26.95 

Samo  a s  XR-2206KA  above  and  includes  external  components 
for  PC  board. 


HYBRID  POWER 
AMPLIFIERS 


SI  1010G 
SI1020G 
SI1030G 
SI  1050E 
SI  1050G 


10W 

20W 

30W 

50W 

50W 


$6.40 

9.90 

10.70 

24.90 

24.90 


BU204 

SU205 

8U206 

BU207 

8U208 

BU209 


HIGH  VOLTAGE 
TRANSISTORS 


1300V 

1500V 

1700V 

1300V 

1600V 

1700V 


$4.14 

4.95 

6.94 

5.85 

6.93 

8.64 


POWER  SUPPLIES 


THE  SMALLEST 
AC/DC  POWER 
SUPPLY  EVER! 
Only  1.70"x1.00” 
x  0.85".  output  pre¬ 
set  ±5%,  9  models: 
5  140 


116 

100 

90 


10 
12 
15 
18 
20 
22 
24 

$39.80  each 


Model  No. 

1-4 

5  up 

APS  5-3 

5 

3.0 

1  - 

APS12  1.6 

12 

1.5 

APS  15- 1.6 

15 

1.5 

$26.95 

$25.60 

APS  24-1 

24 

1.0 

APS28  0.8 

28 

0.8 

APS5-B 

6 

6 

APS  12-4 

12 

4 

APS15-3 

16 

3 

$48.45 

$46.05 

APS  24-2.2 

24 

2.2 

APS  28-2 

28 

2 

APS5  10 

5 

10 

APS  12  7 

12 

7 

APS  1 5-6 

15 

6 

$72.26 

APS  24  6 

24 

5 

APS28-4 

28 

4 

STANDARD  MICROSYSTEMS 


Minimum  order:  $10.00.  Add  $1.00  to  cover  postage  and  handling.  California  residents  add  6%  sales  tax. 

SEND  CHECK  OR  MONEY  ORDER  TO. 

ANCRONAGORR 

Mail  order:  P.O.  Box  2208P,  Culver  City,  CA  90230.  Phone  order:  (213)  641  4064 
visit  our  Electronic  Shop:  1 1080  Jefferson  Blvd.,  Culver  City,  CA 
(Studio  Village  Shopping  Center) 


1-9 

10  up 

CDM2502 

$13.20 

$10.60 

COM2502P 

8.00 

6.85 

COM2017 

13.20 

10.60 

COM2017P 

6.00 

6.85 

COM2502H 

25.00 

20.00 

COM2017H 

25.00 

20.00 

COM2601 

30.00 

24.00 

COM5016 

12.00 

9.00 

KR2376  5T 

20.00 

17.50 

KR3600  ST 

20.00 

17.50 

NMX5010 

12.00 

9.60 

CAL  1022 

60.00 

52.00 

NOVEMBER  1975 


CIRCLE  NO  12  ON  FREE  INFORMATION  CARO 


OteOR 


BgSSSa 


livnii  — 

Made  Jn  U.S.  These  fC’s  are 
guaranteed  agelnat  defec  s. 
With  diagram.  Shpg.  w<-  A  ,b* 
Type  7*47  BCD  to  7-S*B; 

sr  iSST 

speed,  diode-clamped  m 


LOW  AS 


?R<431.  Reg  69c  Sale  29c 
Tvoe  7*02  Quad  2-Input 

KP,  NOR  Gate,  Low-no.se 

Propation  delay.  12  "*• 
tr-432.  Reg  69c.  Sale  29c 
Type  7*0*  He*  Ineerter. 
Low  noise,  low  power  dis- 

¥SSj£  Reg  79c  Sale  29c 
Type  7*10  Triple  S-taPj 

pS- HAND  Gale.  Low  out¬ 
put  impedance,  diode 


common  anode  ai5pij»ya_ 
TIM35.  Reg- 2.99- Sale  Me 
Typ.  7470  Dull  J  -K  M“* 
|.,f  SUV.  Flip-Flop. 

Edge  Trljg.lltl  Flpw 
TR-43B.  Reg  69c  Sale  39c 
lyp.  7*75  *-Blt  Latch 
Temp,  stores  binary  coded 

TR-437.  Reg.  1  89^  Sale  79c 
Type  7*90  Decode 
counter.  Binary  coded 
decimal  counter  with  sym¬ 
metrical  divide. 


|  TR-43*.  Reg.  69c  Sal* 

1  Rechargeable 
irW  Battery 

vvl  jlj  With  Charger 

£jjS|P^  6  VDC  alkaline 
new  JH0Q  rated  @  5  amp /hr 
ggigLM  Max.  current  125 
■  amp.  Eveready 

Reg.  #565.  4  lbs. 

SB  9.98  BA-307-  Sale  4.99 

Iffg^n  BIG  1  LB. 

Resistor 

Over  400  pieces  of 
HH  .  Vs,  Vj.  1  watt  sizes. 
DDA  All  color  coded. 

33 V  2v'ibs 

W W  RS-239,  .  .  ,  99c 

p  s 

500-ft. 
K  Hook-Up 
/  Wire 

For  almost  any 
type  of  printed  cir¬ 
cuit  or  wiring  pro¬ 
ject.  2  lbs. 

WW-579.  Sal*  1.69 

br(7^=r  PNP 

Transistors 

Big  pc  Fa' 

1  general,  lo  &  hi- 
gain  &  audio. 
AnA  Germanium  types. 
flalV  Untested.  Vk  lb. 

**  TR-445.  Sale  39c 

Reg.  99C  TR-444.  NPN.  39c 

hsf? 

m 

LOW  AS 

59$ 

K~  3-6  VDC 
Motors 

Kit/ 5  Small  Vj  lb. 
MO-333.  Sale  55c 
Kit  /  4.  Med.  1  lb. 
MO-  334  Sale  79c 
Kit  /  4  Aaatd.  2  lbs. 
MO-335.  Sale  99c 

Three 

60-Min. 

Cassettes 

AAA  Pk°*  1  3  qtja,i,y 

III  cassette  record- 

JJP  ing  tapes.  60- Min. 

each.  Vi  lb. 

Reg.  1.4B  JA-879.  Sale  99c 

12-Dlgft  IC 
4^  Calculator  Chip 

40-pin  DIP  single 
CAL-Tech  #CT- 
5001.  7  -  seg.  de- 
flF  A  coded  display  out- 

lhu  put,  overflow  Jock - 

R*g.  out.  Specs,  incl. 

■  5.98  XM-330.  Sale  1.59 

r^aa-T  Blank  Tape 

Famous  manulac- 
\  \  turer's  high  qual- 

%  ity  low  priced 

tapes.  V,  (b. 

QQA  ta-bh. 

Qny  40-Mln.  89c 

Reg.  1.19  80-Mln.  99c 

50-Pc.  1  Amp 
Diode  Kit 

Polarity  is  un- 
HH,  marked  but  easily 
DI1A  iden t i I ied  wi t h 

33V  ohm  200 

Ww  Piv  rated.  Yt  lb. 
REG.  1.69  01-081.  Sale  69c 


Switching 
Diodes 

Pkg.  V  10  1N4148 
for  low  current  ap¬ 
plications.  10  mA- 
75  PIV.  V*  lb. 

Reg.  1.29  XM-3B2.  Sale  59c 


Silicon 
n  |4  Rectifiers 

yyy  •  t *mP ePo*y t>p* 

TTT  Pkg.  IS.  4  01. 

I  I  I  Rep  Sale 

01-028  50  PIV  IN4001  B9c  39c 
01-029  100  PIV  IN4002  99c  39c 
Df-030  200  PIV  IN4003  1.19  39c 
Dl-031  400  PIV  IN4004  1.39  39c 


LED’S  2V 
10  mA 

Gallium  phos¬ 
phide.  Large  red. 
high  quality  LED. 
Wt.  Va  lb,  Pkg/5. 
Reg.  1.19  PL-233.  Sale  59c 

SCR 


Otson 

Catalogs 


Hobby  Pak*  of 
asst,  values  8  case 
types.  Pkg.  of  25, 
Untested  Wt,  1  lb. 

Reg.  2.69  TR-446.  Safe  99c 


99*: 


ORDER  TODAY f  Sand  to 
O/aon  Electronic*,  260  S. 
Forgo  St.,  Akron,  Ohio 
44327.  Allow  for  poataga. 
C.O.D.  20%  DapoatL  Ohio 
RaaktantaAdd  4%  SaJea  Tax. 


! 


Olson  .  electronics  Dept  id 

260  S.  Forge  St.,  Akron,  Ohio  44327 


-  STATE 


,122 


CIRCLE  MO.  54  ON  FREE  INFORMATION  CARO 


PLANS  AND  KITS 


ATTENTION  AUDIO  FREAKS!!  Audio  Processing  Cir¬ 
cuits  designs,  kits,  units,  Laboratory  tested  designs  for 
hobbyist  through  professional  use— limiters,  compressors, 
equalizers,  phasers,  mixers  and  more!  Send  now— $1.00 
(refundable)  for  complete  catalog— CIRCUIT  RESEARCH 
LABS,  3920  E.  Indian  School,  Phoenix.  AZ  85018. 


CYCLOPS  TV  CAMERA  KIT,  featured  on  cover  of  February 
PE.  available  from  CROMEMCO,  26655  Laurel,  Los  Alios, 

California  94Q22. _ _ _ 

NEW  FROM  ElCO— Listen  to  oflicial  FCC-Licensed  back¬ 
ground  music  (SCA)  on  your  FM  radio  without  com¬ 
mercials.  EC 5000  Kit,  $12.95  Postpaid.  M&K  Electronic 
Corp.,  135-33  Northern  Blvd.,  Flushing.  N.  Y,  11354. 
DIGITAL  CLOCK  KIT  $22.50,  Frequency  Counter  kit,  PC 
boards  only  silk  screened  tor  component  mounting  double 
sided,  no  jumpers,  full  instructions  $25.00.  New  2N4424  or 
2N424B  or  1N5391 ,  mixed  or  not  7  for  $1,00.  EAST  COAST 
ELECTRONICS,  50  Scott,  Hamburg,  NY  14075. 

FREE  CATALOGUE  KITS.  COMPONENTS,  Audio  equip¬ 
ment,  Sinclair  Kits,  radio  parts.  Gladstone  Electronics, 
1736  Avenue  RD..  Toronto.  Canada,  M5M  3Y7.  U.S. 
inquiries,  _ 

NEW  Capacitance  Meter  reads  picofarads  like  ohmmeter 
reads  ohms.  Two  I.C,  battery  circuit.  Schematic,  details 

$2.00.  C.  Hall,  Box  692,  Addison,  Texas  75001. _ 

CUSTOM  electronics  designed  to  your  specifications.  We 
will  design  and  build  for  you,  or  you  build  using  our 
detailed  schematics,  parts  lists,  and  complete  instructions. 
Free  quotations,  guaranteed  results.  Belray  Engineering. 

Box  473,  Belton,  Missouri  64012. _ 

L.E.D.  Electronic  Dice  Kit.  Clear  instructions,  all  com¬ 
ponents,  case,  and  board  —  less  batteries.  Perfect  Kit  for 
Christmas.  Send  $15.00  cash,  check,  or  money  order  to 

D&D,  Box  4096,  Madison,  Wisconsin  53711, _ _ 

TESLA  COIL— 40”  SPARKS!  Plans  $7.50.  Information  75 
cents.  Huntington  Electronics.  Box  2009-P,  Huntington. 


BURGLAR  ALARMS 


BURGLAR  ALARM  dialing  unit  automatically  calls  police. 

$29.95.  Free  literature.  S&S  Systems,  Box  12375C,  North 

Kansas  City,  MO  64116. _ 

PRESSURE  sensitive  miniature  cable  for  burglar  alarm 
systems.  Place  under  carpet  in  any  contour  for  intrusion 
detection  or  secret  switching.  $4.95  for  twenty  feet.  Cable  TAPE  AND  RECORDERS 
Switch  Corp,,  Box  72-PE,  West  Long  Branch,  NJ  07764. 


Conn.  06404, 


Easy  Do-It-Yourself  Kit  _ 

Project  a  giant  5'x6'  picture  onto  wall  or  screen. 
B&W/Color.  Kit  contains  detailed  plans,  lnstv  and 
Precision  Lens  System.  Only  $15,95  ppd., 
or  write  for  Free  illustrated  details. 

The  Macrocoma  Co.,  Dept.  DYE 
|  Washington  Crossing,  PA  18977 


AMAZING  ELECTRONIC 
PRODUCTS 


LASERS  SUPER  POWERED.  RIFLE,  PISTOL.  POCKET  SEE  IN  DARK  PYRO  I 
TECHNICAL.  DE  BUGGING  UNCRAMBLERS  GIANT  TESLA  STUNWAHD  TV  | 
DISRUPTER  ENERGY  PRODUCING,  SCIENTIFIC  DETECTION.  ELECTRIFYING,  I 
CHEMICAL,  ULTRASONIC  CB.  AERO,  AUTO  AND  MECH  DEVICES.  HUNDREDS  I 
MDRE  ALL  NEW  PLUS  INFO  UNLTD  PARTS  SERVICE 

INFORMATION  unfautoJ 

CATALOG  St  Sox  626  Lord  Jeflery  PZ  •  Amherst.  N.H.  03031  | 


VFAD-FMH  Uith  a  $25  mreoaid  order  we'll  include  a  | 
^  r  UcT5M1  4-funcMon,  12  diqit  calculator  IC 

SALE  with  data. 


POTTER 
BRUMFIELD 

Type  KHP  Relay 
4  PDT  3A  Contacts 
24  VDC  (650  coil)  $1.50  EA. 
120  VAC  (10.5  MA  coll)  $1.75  EA. 


DIP  5DCBET5 


B  PIN  PCB 
1M  PIN  PCB 
It  PIN  PCB 
24  PIN  PCB 
MQ  PIN  PCB 
14  PIN  DIRE  WRAP 


$  -22 
•  2b 
-30 
.75 
1.25 
.35 


DIP  TRIMMER 

-12  turn  trimpotsj 
which  plug  into 
a  dip  socket 
-5K  and  200K 
-V  x  It"  x  V 
-4  leads  spaced 
.3"  x  .2" 

Each  $.65  1C  for  $4.95 


2N3055  NPN 
TRANSISTOR 

Power  transistor: 
PD-115W;  VCE-60V; 
HFE-5D;  FT-30K; 
Case  TC-3 

Each  $1.15  10  for  $6.95 


7  Segment 
Readout 


1  1  1  '  '  1  12  oin  DIP 

Similar  to  litronix  DL33 
Digit  approx.  .1  inch 
Corrman  cathode 

Super  Special  Offer 
4  (12  digits)  $5.00 


CARBON  RESISTORS 

Carbon  Resistors  fc-Watt  5%-full  prime 
All  values  in  stock.  10  per  value  (min¬ 
imum  quantity).  10  for  $  .45 


2102-2  MOS  1024  BIT  MEMORY  (DIP) 

FULLY  DECODED  STATIC  RANDOM  ACCESS  MEMORY 
DIRECTLY  TTL  COMPATIBLE  INPUTS  AND  OUTPUT 
SINGLE  5V  SUPaY  -  -  NO  CLOCKS  OR  REFRESH 

$4.00  EACH  10  FOR  $27.95 


DIODE  ARRAY 


VmVrrrrrnT'm’^ 

10  -  1N914  Silicon  Signal  Diodes  in  one 
package.  20  leads  spaced  ,1";  no  conmon 
connections.  Each  $  .25  10  for  $2.25 


Numeric  Display 
Va  Single  Digit 
GaAsP LED 

COmOU  CATHODE  WITH  RH  DECIMAL 

SUPER  SPECIAL  $  .59 
TEN  lor  $4.95 

Compact  -  10  digits  In  3"  parrel  width 
Highly  legible  -  bright  red  V  character  easily  read 
within  10  feet  over  a  wide  viewing  angle  (140*) 

Low  power  -  125  nW  per  digit  at  typical  brightness 


ACTUAL  SIZE 


SPECIAL 

fiEHB 

PRon 


7177/1 

a  bit 

32  WORD 
flEflORY 
*3-00  EA. 
10  -  *21 


RECTIFIER 

SPECIAL! 


1N4007  -  1  AMP  -  1000  volt  PRV 
$  .13  each  10  for  $1.00 


All  merchandise  is  new  unused  surplus 
and  is  sold  on  a  money  back  guarantee. 
Five  dollar  minimum  order.  Free  first 
class  postage  on  all  orders.  Califor¬ 
nia  residents  please  add  sales  tax. 


SEND  FOR 
FREE  FLYER 


ELECTROniCS 

TWX  I  910-367-3521 


Phone  (916)  334-2161 
Mail  orders  to: 

P.0.  Box  41778 
Sacramento,  CA 
95841 


CIRCLE  NO  16  ON  FREE  INFORMATION  CARD 


BURGLAR-FIRE  ALARM  components,  hardware.  Free 
catalog.  Information.  Silmar,  133  S.W.  57  Ave.,  Miami,  Fla. 

331 44. _ _ 

AUTOMOBILE  BURGLAR  ALARM!!  Build  Your  Own, 
Works  Like  a  Computer.  No  Hidden  Key  Needed,  $1.50. 
StaySafe,  Box  201.  Federalsburg,  Maryland  21632. 
BURGLAR-FIRE  alarm  supplies  and  information.  Free 
catalog.  Protector  Alarm  Sales,  Box  357-G.  Birch  Run. 
Michigan  48415. 


RENT  4-Track  open  reel  tapes— all  major  labels— 3,000 
different  —  free  brochure.  Stereo-Parti,  55  St  James  Drive. 

Santa  Ro9a,  Ca-  95401.  _ 

1930-1962  Radio  Programs.  Reels,  StiOO  Hour!  Cassettes, 
$1.00  Show!  Mammoth  Catalog,  $1.25.  AM  Treasures, 
Box  192PE,  Babylon.  N.Y,  11702. 

OLD  RADIO  SHOWS  ON  CASSETTES.  $1,50  per  show. 
Catalog  25  cents.  Radio  Classics,  Box  804  A,  Mattituck. 
N.Y.  11952. 


ELECTRICAL  SUPPLIES  &  EQUIPMENT 


PLATING  Equipment,  Portable  Platers.  Supplies  and 
"Know-How."  Build  your  own  tanks  for  nickef,  chrome, 
etc.  Easy-to-install  PVC  liners.  Rectifier  components— all 
sizes.  Schematics,  parts  lists,  formulas,  operating 
instructions  for  all  plating.  Guaranteed  to  save  you  25%- 
75%.  Some  good  used  units  for  sale.  Write  for  details. 
Platers  Service  Company.  1 51 1  -PE  Esperanza,  Los 
Angeles.  Calif.  90023. 


RECORDS— TAPES!  Discounts  to  73%;  all  labels;  no  pur¬ 
chase  obligations;  newsletter;  discount  dividend  certi¬ 
ficates;  100%  guarantees.  Free  details.  Discount  Music 
Club,  650  Main  St.,  Dept  5-95.  New  Rochelle,  New  York, 
N.Y.  10801. _ 

MEMOREX  CASSETTE  BONANZA.  C90MRX2-6  pieces. 
$3.29  each;  12  pieces,  S2.39  each;  over  12  pieces.  $1.99 
each.  M&K  Electronics  Corp..  135-33  Northern  Blvd 

Flushing,  N.Y,  11354. _  ' 

TOP  quality  blank  cassettes  and  reels.  Discount  Prices,  25 
cents  for  list.  Ken,  1209  Greenville,  Commerce.  TX  75428. 


POPULAR  ELECTRONICS 


7400N  TTL 


SN74S1N 
SN74S3N 
SN74MN 
SN7459A 
&N74GIW 
SN74  70N 
SN74  72N 
SN74/3N 
SN7474N 
SN7475N 

wum 

SN74BON 
SN7402N  I 
SN7433N  1 

I  SW  748SN  1 

SN/486N 

I  5N/488N  : 

SN74B9N 
SN7490N 
SN749IM 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN74  96N 
SN74  10DN  1 
SN741Q7N 
SN 74  12  IN 
SN74 I27N 
SN  74  123P4  1 

SN7412SN 
SN74I76N 
SN74132N  j 
SN/4141N  I 
SN  74142N  < 
SN74I43N  ] 
SN74  144N  j 

I  SN74146N  ! 

SN74M8N  ; 
SN74150N  1 

4  Discount  for  100  C 


LMIOOH  lb  00 
LM106H  7  bO 
LM171H  3  79 
LM2I7H  7  00 
IM300H  ao 
LM30IH  3,100 
LM301CN  31  00 
LM307H  75 
LM304H  1  00 
LM305H  95 
LM307CN  35 
LM3D6H  I  00 
LM30BCN  t  DO 
LM309H  I  10 
LM309K  t?b 
LM3I0CN  1  IS 
LM3UH  90 
LM311N  90 
LM31BCN  ISO 
LM3I9N  t  30 
LM3ISD  9  00 
LM320K  5  135 

LM32DK  5.2  1  35 
LM320K  17  1  35 
IW320K  IS  t  3S 
LM273K  S  ID  SO 
IM324N  1  80 
IM339N  1  70 
LM340K  5  1  9b 
LM340K  1?  1 9b 
LM340K  lb  1 9b 
LM340K  24  1 9b 
tM3401n  b  1  7b 
LM340TO  G  1  7b 
LM340To  171  7b 
IM340T  o  1S1  ?b 
LM340TO  24  1  7S 
IM350N  I  00 
LM3b  ICN  6b 
LM3/0N  1  lb 
LM370H  1  15 


CMOS 


0)4047  2.75 

CD4049  .79 

CD4050  .79 

C040S1  250 

CD40S3  2-98 

C040CD  3.2S 


LINEAR 

LM373N  3  2b 
LM377N  4  00 
l  M3  BON  1.39 
LM38CCN  IDS 
LM3BIN  1  79 
LM3B2N  1  79 
NE501K  BOO 
NEblOA  6  00 
NES31H  3  00 
NES36T  6  DO 
NE5401  6  00 

NES50N  79 
NESS3  2  50 
NEbbbV  .49 
NE5G5H  .99 
NE565N  1.25 
NE566CN  155 
NE567H  1.25 
NESS7V  1.50 
IM703CN  4b 
IM709H  29 
LM709N  29 
LM710N  79 
LM711N  39 
LM723N  5b 
LM723H  bb 
LM733N  100 
LM739N  1  29 
IM74ICH  3-1  00 
l  M/4  ICN  3.1  00 
LM74I  14N  39 

LM747H  79 
LM747N  79 
LM748H  39 
IM748N  39 
LMI303N  90 
IMI304N  I  19 
LM1305N  140 

LM13G7N  85 


SN  74 15  IN  125 
SN  74153N  1.35 

SN74 I14JI  125 
SN74I55N  1  71 
SN7415GN  130 
SN74157N  130 

SN74I6DN  175 
SN741GIN  145 
SN741G3N  1  65 
SN741G4N  165 
SN74l6bN  H5 
SN7416GN  170 
5N/4I6/N  5  50 
SN741  70N  3  00 

SN/4172N  1800 
SN74I73N  170 
SN74174N  195 

SN  74175N  195 

SN74I7GN  90 
SN74177N  90 

SN74180N  105 

SN74181N  3  55 
SN/41B2N  95 
SN74184N  2  30 
SN741B5N  2  20 
5N/41B7N  6  DO 

SN74130N  1  50 

SN74191N  1 50 

SN74I92N  7  50 
SN74193N  I  40 
SN74194N  145 

SN7419SN  1 00 
SN741D6N  1  25 
SN74197N  100 

SN74198N  7  25 
SN74199N  2  25 
SN74200N  7  00 

SN74251N  2  50 
SN74284N  6  00 
SN74785N  6  00 

if  7400  s 


74CI07N  125 

74C151  2.90 


if#  1'®^  Tfl 

?*il  [  FVeWrtitwy.  i  * 
iB»t  J  * 


JAMES  NOVEMBER  SPECIALS 

310DES  TTL/LINEAR  CLOCK  &  CALC.  CHIPS 

1VP1  Autp  15S1  00  7400  Gate  7S10O  MMS311N  G  Digit  $7.95 

IV  **1  Ami-  15  $1  00  7447  Dttcder  79  MM5JI2N  4  Dtjii  2.95 


DIODES 

IN40Q1  bt)V«1Amp  15  SI  00 
IN4D02  100V  <J>  1  Arm,  15  SI  00 
IN4003  7Q0VtriAmn  IS  SI  00 
IN4004  4011V  W  1  Amp  IS $100 
IN4I48  Switching  26  SI  DO 


7N29D7A PNP Switching  6-SI  OO 
2K7222A NPN  S*nKhnn  6  SI  00 
2K3904  NPN  Amp  6  $100 

2N39DG  PNP  Amp  G  SI  00 

2N91B  NPNRF  6  Si  00 

2N595I  NJM  6  SIOD 

CI06B1  3.6  Amp  SCR  2  S)  00 


TTL/LINEAR 

7400  Gut  7 SI  00 

7447  Dttoder  79 

7490  Cnumci  .4$ 

74100  8  Bit  Lnicli  .99 

74154  Onodit  .99 

74197  Counter  75 

LM30IH  LM741H  4 .'SI. 00 

IM374N  Quad  74 1  119 

LU309H  iV  Reg  TO  5  .79 

LM309K  5V  Reg  10  3  99 

DYNAMIC  SHIFT  REGISTERS 
MM5QQH  MM504H  MMSUJH  2  FOR 
M  V1W3H  MMSOGH  MMbOIGH  S  1 .00 


MM5JI7N  4  D*gii  295 

MM5313N  6  Gigti  2  95 

MU5314N  6  0*94  2.9b 

MU531EN  G  Digit  Atom  395 
MM5725N  8  0*gn-4  Font  1 98 

MM5/3SN  6  D^it-4  Funt  395 
MM5738N  8  D-g,i  5  Funt  4.95 
26  Awg  RIBBON  CABLE 

T  Ft.  Minimum  1-9  ll.  10  tl. 

4  O.d  .29  It.  .25  tl. 

8  Cond  59  tl.  49  ft. 

16  Cmid  89  It.  .79  ft. 

32  Cttnd.  1.89  fL  1.69  ft. 


PARTS  SURVEY 

1  read  the  letter  from  Robert  Briner  in 
the  June  Issue  of  R-E  about  his  problem 
of  obtaining  parts  overseas  for  projects. 
I  now  have  nine  months  experience  with 
several  firms  and  received  all  the  parts  I 
ordered.  The  time  it  took  to  receive  the 
parts  varied  from  firm  to  firm.  Here  is  a 
list  of  my  experiences  with  the  firms. 


Poly  Paks  Lynnfield,  MA  2-3  weeks 

(getting  better) 

International  Monterey.  CA  2-3  weeks 

Electronics 

Unlimited 

Southwest  San  Antonio.  TX  3-4  weeks 

Technical 

Products 

Meshna  Lynnfield,  MA  2-3  weeks 

Electronics 

Delta  Lynnfield,  MA  3-4  weeks 

Electronics 

Solid  State  Somerville,  MA  3-4  weeks 
Sales 

Howard  W.  Indianapolis,  IN  7  weeks 

Sams  &  Co. 

Altaj  Dallas,  TX  1-1  ^months 

Electronics 

All  the  times  are  from  the  day  I  wrote 
the  letter  until  I  received  the  parts. 

H.  K.  BERKHOUDT 
Rotterdam  (23) 

Holland  Reprinted  From  Radio  &  Electronics 

September  1975 


HP-5082-7300 

HP-5082  7300 

JT  Dot  «*anw  type  nMtfflc  readouts 
with  drtMlK/driwr Arith  belli  an  the 
Chip.  Only  |  bint  (BCD  m.  OP.  inch. 


XFMERS 

r tin  urn  rfttqrwd  lor  clock  type 
eppticmone.  till  ViC  pnnurt  P6tHl. 
Socosdenn:  I  IOVkN 
MOmklOOmA 
MWcfrMmA-50mA 
Encoltow  lor  mioahirt  pawor  uipplta 
&  tnditcbarjodapliyt 


LM1310N  2.95 

LM1351N  165 

LM1414N  1.75 

LM1458C  65 

LM1496N  95 

LM 1556V  185 

LM21UN  195 

LM2901N  2.95 

LM30G5N  69 

IM3900H  55 

IM3905N  E0 

LM5556N  185 

MC5558V  1.00 

UM7525N  90 

LM7528N  2.20 

LM7534N  2  ?D 

LM7535N  1  25 

80388  4  95 

LM  75450  49 

7545  ICN  39 

75452CN  39 

754S3CN  39 

75454  CN  39 

7549  ICN  .79 

75492CN  89 

75494CN  89 

RCA  LINEAR 
CA30I3  170 


CA3060  7  60 

CA3080  85 


* 


>0PST 

C  &  K  ROCKER  SWITCH 

They  are  rated  it  125  Uac  4»  5A. 
-  They  are  cxcsllent  m  application 
such  as  Microcomputer 
Panel  Switches 

Dim:  1"x1"xV'  $0.69 


Here's  •*  low  cnsl.  b-Q  10  1C  cipicrty 
(jre*db<inrd  Lit  with  all  llie  puilnv  ol 
□  T  Sockets  and  the  tiesi  ■>!  Hie  Pruto 
Rodid  series  cumpieiedown  to  ihe 
Iasi  nut.  boll  *nd  strew  IntSiHfes 
2  QT  3 55  Sockets.  I  QT  358  Bus  Slew 
2  5  war  b.rutmq  posts;  4  rubber  feet, 
screws,  mils,  bolts,  and  easy  assembly  i 

instructions  COMPLETE  KIT... 


DISPLAY  LEDS 


FND70 

Com.  Cath. 

.250 

.59 

MAN  1 

Com.  Ano. 

270 

SI,  95 

MAN  2 

5x7  Matrix 

.300 

3,95 

MAN  3 

Com  Cath. 

.125 

39 

MAN  4 

Com.  Cath. 

.187 

1.95 

MAN  7 

Com.  Anc. 

.30 

1.50 

DL33 

Com.  Cath. 

.125 

\M 

DL747 

Com.  Ano. 

.625 

1.35 

1C  SDLDERTAIL  - 

1  24 

2545  bO  1 

B  put 

S.17 

16 

14  pin 

.20 

19 

16  pin 

.27 

23 

IB  pm 

.29 

.28 

7?  pm 

.36 

.37 

SOLOERT/ 

8  pin 

S30 

ll 

14  pin 

3b 

3? 

16  pm 

38 

3b 

18  inn 

52 

47 

WIRE  WRAPS 

10  pm 

S.4S 

41 

14  pm 

.39 

38 

16  pm 

43 

4? 

IS  pm 

75 

.68 

DISCRETE  LEDS 


50  PCS.  RESISTOR  ASSORTMENTS  $1.75  PER  ASST. 


in  OHM  12  OHM  1b  OHM  18  OHM  7?  OHM 
27  OHM  33  OHM  39  OHM  47  OHM  560HM 


470  OHM  SG0  DHM  680  OHM  820  OHM 


DATA  HANDBOOKS 

7400  Pin-oof  &  Description  of  5400/7400  ICS  $2.95 

CMOS  Pin-out  &  Description  of  4000  Series  ICS  $2.95 
LINEAR  Pin-out  &  Functional  Description  of 

Linear  Circuits  S2.95 

6'  POWER  SUPPLY  CORDS - 

2  CONDUCTORS  SPECIAL 
3/$1.00 

THUMBWHEEL  SWITCHES 


iTiT 

fiRwSSSo.* 


PRIME  “  s  3 

INTEGRATED  ftSSI  ,  2„ 

CIRCUIT 

ASSORTMENTS  iWT 


SH74W  7 *01  7402  1403  74M 
SN74IH  7430  7431  7*40  7472 
SH7*«7  7*96  7491  MIOO  7*121 
SH7414S  7*tJ5  >4180  7*191  74t93 
C 0*001  4002  4011  4012  4013 
C040U  *017  <019  4023  *030 
IWiair  301*1  3021  30J7  3  OIK 
LM3IIT  SHT  56  IT  1413  >*IK 


Satisfaction  Guaranteed.  $5.00  Min.  Order.  U.S.  Funds. 

California  Residents  •—  Add  6%  Sales  Tax 

Write  for  FREE  1975 F  Catalog  —  Data  Sheets  .25«  each 

OATftZS 

P.CT  BOX  822,  BELMONT,  CA.  94002 

PHONE  ORDERS  -  (415)  592-8097 


MICROPROCESSOR  COMPONENTS  ’ 

8008  -  $19.95  2102  -  $2.95 


404(1  4  bit  5060 

UAflTS 

AV  5  mi 


8  bn  CPU  519  K 

tt.it  S*p»  8tdB  U9  95 
4  bit  ECHO  39  95 


1/16  VECTOR  BOARD 

PPinrn 


gtl 

$17.” 


16H  Imurr  34} 

Uni  is* raw*  3  45  I 

75641  SOM  S  95 


.Vector  General  Purpose  Loqic  CARD  Board  14.9$ 

'Very  Hiqh  Noive  Immunity  *  Hnlds  12  M  14  pm  DIPS 
"44  pm  Edge  Connection 

THE  KILOBYTE  RAM  CARO  Pet  K.I  $49.g5 

‘Complete  tKx0  Memory  *  High  Noise  Immunny  Components 
"Single  5v  supply  ‘50GNS  Access  Time  ft Krl  includes  sockets.  ICS  K 
Board 

FREE  With  each  J75  orde*  of  Micrnpcocessor  components, 

S 1 2.01)  get  a  une  year  subscription  lo  BYTE  rh*  maga/ine  lor 
Value  computer  PHREAKS _ FREE  FREE  FREE 

kits  EXAR  ics 

XR-2206KA  SPECIAL  $17.95 

Includes  monolithic  function  generator  1C.  PC  board,  and  assembly 
instruction  manual 

XR  220GKB  SPECIAL  $27.95 

Same  as  XR22DEKA  above  and  includes  external  components 
lor  PC  hoard. 

TIMERS  STEREO  DECODERS 

XR-555CP  SPECIAL  S  .69  XR-1310P  $3.20 

XR-320P  1.5$  XR-1310EP  3.20 

XR-556CP  1.85  XR  1800P  3.20 

XR-2556CP  3.20  uiii.FfnBii  KrumiTMi. 

XR-2240CP  SPECIAL  3.25  0RM  GENERAT0RS 

XH-205  8.40 

PHASE  LOCKED  LOOPS  Xfl-220BCP  SPECIAL  4.49 

XR-210  5.20  XR-2207CP  3.B5 

vnllLp  MISCELLANEOUS 

XR-2567CP  SPECIAL  2^9  ^ 

^Special  Requested  Items* 


flemw  Dual  Tuck  V  Rrq 


LOttCTII  DV«  Chip  Set  78.00 

CA3I30  Supci  CMOS  Da  Amp  149 

MC1408L7  A/D  9.95 

F334I  FIFO  8.95 


NJ797  S3  00  25ft  SJ95 


78  00  2518  7.00  8288  1.15 

1  49  2524  3  50  W76  3  00 

9.95  2525  6  0D  88W  135 

8.95  252  7  5  00  749  7  5  00 


ZENERS— DIODES— RECTIFIERS 


TYPE  VOLTS 
IN  746  13 

IN  75 1 A  5  1 
IN752  5  6 

IN  753  6  2 

IN  754  6  8 

IN9G5B  1b 
IN5232  5  6 
)  N  5234  6.2 
INS23&  68 
IN5236  7b 
IN45G  ?b 
IN458  150 

IN485A  180 
IN4001  bD  PI  V 


TRANSISTORS 

PN35S7  l-Siad 


2N3704  5S1 00 

2N3705  5  SI  00 

7N37C0  5-St  00 

7N3707  5/SI  OU 

7N3711  5S1S0 

7N377*  S  65 

7N3725  SI  00 


7N4407  4~S1  ( 

2144403  4  St  t 

7H4409  5  SI  i 

7WS046  4  $1  I 

2K50I7  t  $1  I 

2N5088  4  $11 


CAPACITOR  CORNER 

50  VOLT  CERAMIC  DISC  CAPACITOHS  — 

104  9  50  100  1  9  10  49  50  100 

04  03  001  0b  M  035 

04  03  0047  flb  04  03b 


100  VOLT  MYLAR  FILM  CAPACITORS 
.12  .10  .07  022ml  .13  II  08 

.12  .10  07  0*7ml  .2!  .17  .13 

,1  .12  .rt  07  .1ml  21  .23  .17 

.12  .10  07  22ml  .33  27  27 

r  m>  SIPPED  TANTALUMS  IS0LIDI  CAPACITORS 
t  28  M  W  1b  3bV  30  2G  71 

/  78  .23  17  2  7  25V  31  71  22 

/  28  23  17  3  3  25V  3t  27  22 

/  28  2J  17  4  7  25V  32  28  23 

/  78  73  17  G8  25V  36  31  75 

/  28  23  17  10  ?5V  40  3b  79 

/  73  33  17  15  ?5V  63  50  40 

MINIATURE  ALUMINUM  ELECTROLYTIC  CAPACITORS 


15  13  10 

16  14  1? 

lb  13  10 

16  14  I? 

17  lb  17 

24  20  18 

l*  >7  »S 

25  ?1  19 

24  70  IB 

3b  3D  21 

37  28  2b 

4b  41  38 

33  29  27 

55  50  4b 

70  62  55 


47  50  16  14  II 

I  16  lb  13  10 

1  75  16  14  II 

1  50  16  M  II 

4  7  16  lb  13  10 


3S  30  28 

73  17  16 

31  28  26 
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NEW 

<SV 

CN> 


CATALOG 

NUMBER 

"T3755B1 — 
13-0002 
13-0003 


_ DESCRIPTION  | 

12  pos.  rt.  angle  connector 
12  position  wafer 
9  pos,  rt.  anale  connector 


PRICES 


.60 

,60 

.60 


.55 

.55 

.55 


MCI  443ft  k  MC1409L 

A  two  part*  Hj  dqil  fc'D  converter 
ifttem  lot  panel  n«(m  and  DATS 
wthwhemacct.  #J0.o0 


MMU14  NATIONAL  CLOCK  CHIP 
4.75 


8*  POWER  SUPPLY  CORDS 

<3«V  $1.45h 


ELECTROLYTIC  CAPACITORS] 

auu(  mix*  in  HULTirtu  or  ft  riR  m« 

— “  WORKING  e 
fuFl  VOLTS  DC  • 

10  *16.35.50  .16 
20  *16.35,50  J6 
30  16  .16 

50  c16 . 35  22 

100  *16,35.50  .25 
200  16  .22 

500  16  .34 

1000  16  52 

2200  16  80 

_ t  Specify  ONE 


LINEAR 


NE501A 

2.80 

NE555A 

.50 

A710CA 

.60 

A741V 

.40 

A747CA 

1.10 

A748CV 

.74 

A723CA 

1.00 

MC1468L 

3.90 

l*#d  LidIMtg.  Ha 

T  1-3M 

|110  111-100 

35  I  .29 


MINIATURE  FILM  CAPACITORS 


Tnm  wmiiartffvdr 
br  I  nit  (nation  Com 
pofttfttt  CWP  A« 
undt tOO  V 


VALUE 

9RICE  TABLE  _ II 

UiF) 

114 

15-50 

61-100 

001 

10 

.10 

09 

0047 

.10 

.10 

09 

.01 

.10 

.10 

09 

.05 

19 

.17 

.15 

.1 

.24 

.21 

.20 

.22 

28 

.26 

.25 

I 


FIXED  POWER  SUPPLY  KITS 


F0B10 


FW0 


MftIO 


Input  Voliap  (50500Hr)  105  125*  105  175k  11D12Sv 

Output  Voitap  5vi5%  12v  1 5%  15v  1 5% 

Output  Current  |T«  >  25*  Cl  1.6AM**  1.5AM**.  llAMax. 

PRICE  >14.00  $14.50  *14.50 


DIGITAL 

CIRCUITS 


DISPLAY  BEZELS 


CAT A LOO 
ttUMeiN 

FILTER 

COLOR 

mis. 

Q4MCWTIQW 

124 

C 

90560 

Rad 

S250 

1.37 

t  910-60 

Red 

265 

200 

6  91560 

Red 

265 

300 

92060 

Red 

2.70 

4.00 

97070 

Amber 

2  70 

4.00 

iRr  -J  L_t4* 
>roon  1  ~  u- 


Theie  beirls  «rc 
beat  ««tisi*m 
plastic  with  a 
black  mailt 
finish.  Films 
in  circular 
polanted  type. 


7400 

7402 

7404 

7410 

7411 
7413 

7416 

7417 
7420 
7447 
7473 

7475 

7476 

7490 

7492 

7493 
74t21 
74192 


SOCKETS 

LOW  PROFILE 


NUMBER 

Jtt.fjjffS, 


16 

24 

28 


TRIMMER 

POTENTIO¬ 

METERS 

Thee*  arc  6/8”  diarwatar 

_ _ _  thumbwhaal 

/  \  trimmer 

[  @  ]  ooteotiomaiaa 

.Mo* 


■  SH 


PRICE  TABLE 


MO  I  1 

3Ql 


[terms  >9.00  Min.  Order. 

All  or  art  i  prtpt.d,  MtlW> 
(Iw*  A  Bank  Amt nct’d 
Ordtri  Nil  I  hr"  SB  DO  add 
SI  00  0011*7  A  hancKrn*. 


TRANSISTORS 


2N3638A  P 
2N2222A  N 
I2N5133  N 
2N5494  N 
2N4401  N 
2N4403  P 
TIP32  P 


.5  TO-92 
.5  TO-18 

.05  TO-18 
7.00  TO-220 
.60  TO-92 
.60  TO-92 
3.00  TO-220 


.25 

.20] 

.25 

1.05 

.60 

.30 

1.05 


RAO  OF  ftOMOLIX  PIN  MISTERS 
7  pin  stylo  53.00 
53.3ft 

MOLEX  1C  TERMINALl 

J2S!0ri!£2  WOlorttiO  600  for  5 
200  fat  51 JO  400  f«  53.40  600  fart 


700  for  1580 
000  tor  |680 


NO  for  17.40 
1,000 1 «  *8  JO 


Red  ol  50,000  . . .  5  3L70"PQ  . . 


REGULATOR  CIRCUITS 


MC7805CP 

MC7B12CP 

MC7B15CP 


5  volt  regulator  P  1.5A  m**. 
12  volt  regulator  $  1.5A  ma*. 
15  volt  regulator  P  1.5A  max. 


16  Page 
Catalog 


DIODES 

1N4001  ...  S/SI  00 

1N4002  ...  B/S1.00 

1N4148  . .  10/SI  .00 

1NS401  5/S2.00 

I3A  lOOPtV) 

1N744-739A  S.3oe<, 


TRACY  DESIGN  C0RP. 

15870 SCHAEFER  «  DETROIT.  Ml.  4B227  •  (313)838  2501 
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WANTED 


QUICKSILVER.  Platinum,  Silver.  Gold.  Ores  Analyzed. 
Free  Circular.  Mercury  Terminal.  Norwood.  Mass.  02062. 


MOVIE  FILMS 


8MM-SUPER  B-16MM  MOVIES!  Biggest  Selection!  Lowest 
Prices!  Free  Catalog!  Cinema  Eight.  Box  PE.  Chester. 
Connecticut  06412. 


GOVERNMENT  SURPLUS 


GOVERNMENT  Surplus.  How  and  Where  to  Buy  in  Your 
Area.  Send  $2.00.  Surplus  30177-PE  Headquarters  Bldg.. 

Washington.  D.C,  20014. _ 

MANUALS  for  Govt  Surplus  radios,  test  sets,  scopes.  List 
50  cents  (coin).  Books,  7218  Roanne  Drive.  Washington. 
D.C.  20021. 


PERSONALS 


MAKE  FRIENDS  WORLDWIDE  through  international 
correspondence.  Illustrated  brochure  free.  Hermes,  Berlin 

11.  Box  1 1066Q/ZD,  Germany. _ 

WINEMAKING.  Make  delicious  homemade  wine  expertly. 
Recipe.  $2.00.  GIGI,  Box  220-B,  Miami,  Florida  33168. 
UNEMPLOYMENT  INSURANCE.  Collect  every  penny.  De¬ 
tailed  Instructions.  $2.00.  Clifton.  Box  220-A,  Miami, 

Florida  33168. _ 

NEW  Luxury  Car  Without  Cost!  Free  details.  Codex-DD. 
Box  6073,  Toledo,  Ohio  43614. 

PH  D's,  MASTER'S.  BACHELOR'S  -official  nonresident 
College  Degrees  easily  acquired  through  mailorder  Uni¬ 
versities.  Revealing  Directory  -  $2.  Counseling  Connec- 
tion,  5495  Claremont.  No.  BSG,  Oakland,  CA  94618. 

BUSINESS  OPPORTUNITIES 


I  MADE  $40,000.00  Year  by  Mailorder!  Helped  others  make 
money!  Free  Proof.  Torrey.  Box  310-NN,  Ypsilanti, 

Michigan  48197,  _ 

FREE  CATALOGS.  Repair  air  conditioning,  refrigeration. 
Tools,  supplies,  full  instructions.  Doolin,  2016  Canton. 

Dallas,  Texas  75201. _ 

MAILORDER  MILLIONAIRE  helps  beginners  make  $500 
weekly.  Free  report  reveals  secret  plan!  Executive  (1K11), 

333  North  Michigan.  Chicago  60601. _ 

PIANO  TUNING  LEARNED  QUICKLY  AT  HOME!  Musical 
knowledge  unnecessary.  Free  Information.  Empire 

School,  Box  450327,  Miami  33145. _ 

$200.00  DAILY  In  Your  Mailbox!  Your  opportunity  to  do 
what  mail-order  experts  do.  Free  details.  Associates,  Box 

136-J,  Holland,  Michigan  49423. _ 

FREE  BOOK  "2042  unique  proven  enterprises."  Work 

home!  Hayling-B,  Carlsbad,  CA  92008. _ 

ELECTRONIC  Assembly  Business.  Big  profits.  Start  home, 
spare  time.  Investment,  knowledge,  experience  unneces¬ 
sary.  Free  illustrated  literature.  Barta.  Box  248CY,  Walnut 
Creek,  Calif.  94597. 


'ukwlpd 


P.2 

Citizens  Band 


DEALER-DISTRIBUTORS 

Send  this  ad  with  Letterhead  to: 

iPALl  ELECTRONICS  CO. 

2962  W.  WELDON  -  PHOENIX,  ARIZ.  85017 


GET  RICH  with  Secret  Law  that  smashes  debts  and  brings 
you  $500  to  $5  Million  cash.  Free  report!  Credit  4K11,  333 

North  Michigan,  Chicago  60601, _ _ 

DO  SIMPLE  ADDRESSING— Mailing.  Receive  $12.95 
orders.  Keep  $8.00  profit.  Details  —  Rush  stamped 
envelope,  Distributors.  Box  9-ZD,  East  Rockaway,  N.Y. 
11518. _ 

START  SMALL,  highly  profitable  Electronic  production  in 
your  basement.  Investment,  knowledge,  experience  unnec¬ 
essary.  Free  illustrated  literature.  Barta.  Box  24BBAY. 

Walnut  Creek,  Calif.  94597.  _ 

MAKE  durable  building  plastic  easily.  Waterproof,  fire¬ 
proof.  economical.  Bays  Laboratory.  Cedaredge,  Colo 
81413, _ 

OIL  LEASES  available  on  federal  property.  U.  S.  citizens 
age  21  or  over  eligible.  Public  drawings  held  monthly  by 
Dept  of  Interior.  Send  $1.00  for  details.  American  Oil  Lease 
Co.,  Box  874,  Milwaukee,  Wis.  53201. 


QUALITY  ELECTRONIC  COMPONENTS^ 

—  SAME  DAY  SERVICE  — 


NEW  DISCOUNT  SCHEDULE 
SAVES  YOU  EVEN  MORE! 


1024  BIT  STATIC  M0S  RAM 

2102  ...  $3.50 

IKTIGRATID  CIRCUITS  -  TTLf  CMOS,  LINEAR  &  M0S 


741  ON  ...  24c 
7411N  74c 

74I2H . 74c 

74I3N  .  ,  He 

741 4N  .  .1107 


7417N.  . 
7470N  . 
742TH. . 


743W.  4Jc 

74JJN . 31  c 

7437N  ....  74c 
7438N  . .  24t 

7  WON  ...  Tic 
7441 N  ..11.11 

7447N . 61c 

7443H . 61 1 

7444H  ...  61c 


74S3H  .  77c 

74MN  ..  .  27c 

7460N  .  72t 

7470H  .  .  3*c 

7477N . 34c 

7473H.  .  31c 

7474N.  31c 

747SN  51c 

7476N  34c 

74S0N.  .  69c 

7487H  69c 

7483H  69c 

74B5N  ...11.11 

74MN . 31 C 

74MW  .12.13 
7490N  4Sc 
749IN.  77c 

749W.  48t 

74V3H  .  «8t 

7494H  .  77t 

7PWH  .  BSc 

7«6N.  .  77t 

74100N  .  11.34 
741Q7N.  ,  31c 
74151N.  36c 

74133N.  43c 

7413M..  .  ,76c 
741TSM.  .39c 

74126N.  ..39c 
741J2N  ..  73c 
74141*  ..94c 

7414JH.  . .  It  It 
741SW  11.36 

74151N .  ...  15c 
741S3N.  . .  77c 
741S4N.  .  .  II  U 


74155N .  .  77c 

7415&H .  77c 

74157N .  69c 

7416CN.  .  .  11.19 
74I61N.  11,11 

74I6W.  . - 

74I&3N. 

741 64N.  . 

74174N, , 

741 75N 


$1  19 
11  19 
.11.78 
.  11.W 
.1103 
.  77c 


741I1H, . 
741B3H. 
74190N. 
741 91 N. 
74192H. 
74I9JH. 
741 94N.  . 
74195N. . 
7*779N.  . 


4011  A£  .  74c 

40124E  Tic 
4013M  .  50c 

4014M.  ..  $1.54 
4015*1  .1117 
401ME  .  .  50c 
4017*1.  .1126 


4019*1  .  S6c 

4030AE  11  56 

4031 AE  51.47 

4022AE  .  .11.18 
4C23AE  Tic 

40T44E.  .  96c 

«35A(  Tic 

40T6M.  .  11.67 
4077AE  .  .  64C 
4028*1  .1104 

40WAE..  1136 
4030*1  Sot 

40J3M.V.  11,67 
40J4M.  UJ4 
4035*1.  11.34 


4043*£  ...  67c 
40WCJ  67c 
•MM..  17.15 
4049M  ....  57c 
4050*1  52c 

4051*£.  .  .11  44 
4052U.  11.44 
4M3AE.  .  .  11  44 
4060*1. ..  11.67 
4066AC  ...  90c 
4071*1 .  .  76c 

4072M ...  76c 
4073*7 ...  76c 
407SAE ....  76c 
4061  At  26c 
*083*.  .  36c 

4503AI  11.36 

4511*t.  .1160 


4318*1.  . 


it  a 

4570*4.  .  11  a 
4577 At.  .  .  1700 
4SJBAE  90c 
Nf 5401.  . .  17.04 
tttSJA  .11.97 
NE5S4A  .  VM7 
NES55Y ....  49c 
N15S6*.  .  ,  BBC 
H15WB. . .  1343 
NI361B. . .  13  83 
HE567S  . .  13 13 
NE56S*  .  .  11.45 
HE 5668.  .11.78 
HI567N  .11.36 
u*709C*.  ,  43c 
i>A710CA.  36c 

u*7l1  CA.  ..  37c 
u*733CA .  .  60c 
u*741CV  .  .  43c 
u*747CA.  69c 

u*74KV.  .  ,41c 
MCI 4 58V.  .  Sic 
1139  .  .  .  .11.75 

1130  ....  11  75 

1131  ....  11.73 
IM309K  .1140 
17*334*  .  .  11  a 
UA7905CU.  11.23 
•1*780(01.11.33 
uA  78O0CU.  11.75 
6*78130).  11.75 
u*7BISCU.  11.75 
uATBIBCU.  11 -H 
u*7*74CU.  11.75 
7107  .  .  U.50 


SILICON  TRANSISTORS 


EN918 .... 

.21c 

10/12.00 

IC/S17.B5 

2N3640.  .  . 

71c 

10/12.00 

1  C/SI  7  85 

EN930.  ... 

16c 

10/S1.55 

1  C/SI  3.60 

2N3641 .  .  . 

.  16c 

10/S1.55 

1 0113. 60 

MPS930  , , 

.  16c 

10/11.55 

1C/S13.60 

2N3643,  . 

,16c 

10/11.55 

1C/S13.60 

EN7222.  .  . 

.  16c 

10/11.55 

1  C/113. 60 

MP53643.  . 

,  16c 

10/11.55 

1  C/113.60 

MPS2222A. 

.  16c 

10/11.55 

1  C/113. 60 

2N3645 .  . 

,  71c 

10/12.00 

1C/S17.85 

EN2369A ,  . 

.16c 

10/11.55 

1C/S13.60 

2N3646 .  . 

.21C 

10/12.00 

10517.85 

MPS23WA. 

.  16c 

10/11.55 

1  C/SI  3.60 

2N3904... 

16c 

10/11.55 

1  C/ll  3.60 

MPS2712  . 

.  16c 

10/11.55 

1C/S13.60 

2N3906.  . 

.  16c 

10/11.55 

1C/S1 3.60 

EN2907  ,  . . 

,16c 

10/11.55 

1  OH  3.60 

2N4124.  .  . 

.  16c 

10/11.55 

1C/S13.60 

MPS2907A . 

.16c 

10/11.55 

1C/S13.60 

2N4126.  . 

,16c 

10/11.55 

1  C/ll  3.60 

2N3391A  . 

.21c 

10/12.00 

1C/S17.85  f 

|  2N4401 .  . . 

,  16c 

10/11.55 

1C/S13.60 

2N3392 .  . . 

.  16c 

10/11.55 

1C/S13.60  n 

>'  2N4403  . 

.  16c 

10/11.55 

1C/S13.60 

MPS3392.  . 

.  16c 

10/11.55 

1  C/SI  3.60 

2N5087 .  .  . 

.  .  16c 

10/11.55 

1  C/ll  3.60 

2N3393 .  . . 

.  16c 

10/11.  ss 

1C/S13.60 

2N5089 .  . . 

.  16c 

10/11.55 

1  C/ll  3.60 

MPS3393 . . 

.  16c 

10/11.55 

1OS13.60 

1  2N5129 .  . 

.  .21c 

10/12.00 

1C/S17.B5 

2N3394.  . . 

,  16c 

10/11.55 

1C/S13.60 

2N5133.  . . 

,  .21c 

10/12.00 

1C/S17.85 

MPS3394.  , 

.  16c 

10/11.55 

1  C/SI  3.60 

2N5134.  . 

.  .21c 

10/12.00 

1C/11 7,85 

MPS3395.. 

.  16c 

10/11.55 

1C/S13.60 

2N5137.  . . 

..21c 

10/12.00 

1 0117.85 

2N3S63 ,  , . 

•  21c 

10/12.00 

1C/S  17.85 

2N5138 .  .  . 

.  ,21c 

10/12.00 

1 0S17.85 

2N3565.  .. 

,21c 

10/12.00 

!  C/S!  7.85 

2N5139 .  . . 

. .  21c 

10/12.00 

1  C/SI  7.85 

2N3638. 

16c 

10/11.55 

1C/S13.60 

2N5210.  .. 

.  .  16c 

10/11.55 

10113.60 

2N3638A,  . 

.  16c 

10/11.55 

1C/S13.60 

2N5457.  .. 

.  .52c 

10/14.88 

1  C/544 .20 

MPS3638A. 

.16c 

1  D/ll. 55 

10113.60 

MPf-102  . 

.  .48c 

10/14.50 

1 0540.80 

MP5-A13. . 

.  ,40c 

10/13.75 

1 0134.00 

ELECTROLYTIC  CAPACITORS 

-  Radial  L»ad  —  — Axial  Lc 


1ufd/50v  . . . . 

.  0c 

10/64c 

1C/I  S.41 

lOufd/SO v .  . 

.  14c 

10/11,13 

IC/S  9.56 

2.2ufd/50v  .  . 

..0c 

10/64c 

lc/S  5.41 

22ufd/16v.  . 

.  12c 

10/9Bc 

1C/S  B.31 

3.3ufd/50v  . . 

.,8c 

10/64c 

1C/S  5.41 

22ufd75v .  . 

.  13c 

10/11 .03 

IC/S  8  74 

4.7ufd/25*  . . 

.  ,8c 

10/64C 

1C/S  5.41 

33ufd/16t .  . 

.  12c 

10/11.00 

IC/S  B.48 

10ufd/2Sv.  .  . 

.  ,8c 

10/67c 

1C/I  5.66 

33ufd75v .  , 

.  14c 

10/S1.13 

IC/S  9.56 

lOufd/SOw .  . 

.  10c 

1  <V77c 

1C/S  6.58 

47ufd/16v,  . 

,14c 

10/11.13 

IC/S  9.56 

25ufd/2$v.  . , 

.  .9c 

10.77c 

1C/S  6.09 

47ufd75v .  . 

.  17c 

10/11  32 

1C/S11.72 

22ufd/50v .  . 

.12c 

10/11.00 

1C/S  8.48 

100ufd/16t  . 

.  17c 

10/11.32 

1C/S1 1.22 

100ufd/6.3w  . 

..9c 

1074c 

105  6.32 

UXWd/25t . 

20c 

10/S1.57 

1C/S13.30 

100ufd/16v  . 

.  11c 

10/86c 

1C/S  7.28 

100ufd/50v  . 

.29c 

10/12.32 

1C/S19.70 

100ufd/2Sv  . 

.  13c 

10/S  1.08 

1C/S  9.15 

220ufd/16v  . 

20c 

10/S1.57 

1C/S13.30 

_ 

Axial  Load  - 

_ 

720wfd/25v  . 

.29c 

10/12.35 

1C/S19.96 

Md/50v  .  . , . 

.  11c 

10./90C 

1C/S  7.65 

330ufd/16v  . 

.29c 

10/12.35 

1C/S19.% 

2.2ufd/50v  . 

.  12c 

10,77c 

IC/S  7.82 

330ufd/25v. 

.32c 

10/12.54 

1C/S2I.62 

3.3ufd/35v 

.  12c 

1073c 

101  7.91 

470ufd/16v  , 

.32c 

10/52.54 

1C/S2I.62 

3.3ufd/50v  . 

.  12c 

10/96c 

1C/1  B.31 

470ufd/25v  . 

-37c 

10/12.98 

1C/S25  36 

4.7ufd/35v  . 

.  12c 

1073c 

1C/S  7.91 

1000ufd/16v 

.39c 

10/13.13 

1C/S26.61 

10ufd/16v .  . 

.  11c 

107Oc 

IC/S  7.65 

1000ufd/?5v 

.56c 

10/14.50 

1C/S38.23 

10wfd/?5v  . . 

.  12c 

1078c 

lOS  0.31 

2200ufd/l6v 

,62c 

10/S4.94 

10S41.98 

DISC 

100pf/500v ...  4c 
220pf/500v  .  . ,  4c 
470pf/500v  ...  4c 
1000pf/500f  . ,  4c 
2200pf/500v  , .  4c 
4700pf/500v  .  .  4c 
.01  uid/500v. . .  6c 
.01  ufd/SOv  ...  3c 
.022ufd/25v.  . ,  2c 
.047ufd/25v. .  .  5c 
.1ufd/25v _ 8c 


CAPS  HARDWARE 

10/36C  2C/S  6.09  2-56  1/4  Screw.  .  .  .  90c/C  S  7.20/M 

10/36C  2C/S  6.09  2-56  1/2  Screw.  .  .  .  98c/C  $  7.80/M 

10/36c  2C/S  6.09  4^0  1/4  Screw _ 96c/C  S  780/M 

1D/37c  2C/S  6.22  4-40  1/2  Screw.  , .  .  92c/C  1  7.30/M 

10/37c  2C/S  6.22  6-32  1/4  Screw.  ...  92c/C  S  730/M 

10/32c  2C 12  5.41  6-32  1/2  Screw. . .  .  88c/C  1  7.00/M 

10/SOc  2C/S  8.55  8-32  3/8  Screw  .51 .05/C  S  8.40/M 

MMc  2C/S  4.05  8-32  5/8  Screw.,  SI. 35/C  S10.80/M 

10/28c  2C/I  4,73  2-56  Hex  Nut  .  .  .  SI  .35/C  S10.BO/M 

10/42c  2C/S  7.17  4-40  Hex  Nut  .  .  SI. 45/C  SI  1.60/M 

10/62c  2C/S10.57  6-32  Hex  Nm  .  .  .  SI. 45/C  51 1.70/M 

8-32  Hex  Nut  ...  SI. 50/C  SI  1. BO/M 
No.  2  lock  Washer.  45c/C  S  3.50/M 
No.  4  lock  Washer .  45c/C  S  3.S0/M 
No.  6  lock  Washer .  45c/C  S  3.50/M 
No.  Slock  Wosher.45c/C  5  3.50/M 


REED  RELAYS  J  V. Coj  . . 

6  AMP  SPST  N.O.  ?2V  SI '  *  It  TO 

coNTAas  J2S:£i:;;i!;7” 


SILICON  DIODES 

1N4148.  10/40c  1C/S3.50  1M/S34.00 
1N4001.  .  10/TOc  1C/S6.13  1M/S59.50 
1N4002.  ,  10/72c  1C/S6.30  1M/S61.20 
1N4003.  .  10/74c  1C/S6.48  1M/S62.90 
1N4004.  ,  10/76c  1C/SA.65  1M/S64.60 
1N4005.  .  )0/82c  1C/S7.18  1M/I69.70 
1N4006.  .  10/90c  1C/S7.88  IM/S76.50 
1N4007.  .  10/99c  1C/S8.75  1M/S85.00 

Vi  &  V*  WAn  CARBON  COMP.  RESISTORS 

5  each  of  ihe  B5  siondard  10%  volues  (2.2-22M)  Vj  W  R elision  (425  pci.) 
Sorted  by  value  S13/s*t  2-4  ore  SI  2/set  5-9  vt  Si  1 /Set. 

5  each  of  the  70  stoodarri  10%  values  (10-5.6M)  V.  W  Resistors  (350  pcs.) 
Sorted  by  volue  SI  3/set  2-4  are  S12/iet  5-9  <re  Sll/iet 

MOLEX  SOLDERCON  1C  TERMINALS 

100/Sl  500/S4.20  1000/S8.20  5000/538.20  50.000/S275 

IX.  SOCKETS 


VOLUME  DISCOUNT  SCHEDULE 


1  0.00-1  9.99 - MF1  I  100.00-1499.99  ltSS  13% 

l  10  00-1  74.99  LBS  5%  I  500.00-1999.99  LESS  »% 
I  23  00-1  99.99  LESS  104  11000.00  8  «a  •  -  LESS  2S\ 

—  Ttiea  Add  tit*  Standard  Char#*  Met. 
STANDARD  SHIPPING/HANDLING 
CHARGE 


1  0 00-1  4.n  odd  12.00  I  50 JO- 199.99  .  r*6  10.25 
1  S. 00- 134.99  .  .  odd  S).7$  1100.00 1  . .  No  Chen* 

1  75.00-1*9.99  .  odd  S3.50 

(Kkdii  WJffWi  c  ktwwoM  t.  UM  I  Cad. 


B  Pin  Solder-Tab 
14  Pin  Solder-Tab 
16  Pin  Solder-Tab 
10  Pin  Solder-Tab  . 
24  Pin  Solder-Tab  . 
28  Pin  Solder-Tab  , 
40  Pin  Solder-Tab 
B  Pin  Wire-Wrap 
14  Pin  Wire- Wrap  , 
16  Pin  Wire-Wrap  . 
18  Pin  Wre-Wrap  . 
24  Pin  Wire-Wrap  . 
28  Pin  Wire-Wrap . 
40  Pin  Wire-Wrap . 


,20c 


“Only  Quality  Components  Sold!" 

DIGI  KEY  CORPORATION 

•O,  Box  677  Thief  River  Falls.  MN  5670 1/ 

CIRCLE  NO  27  ON  FREE  INFORMATION  CARD 

POPULAR  ELECTRONICS 


[ 


I  V  ACE  OF  THE 
MONTH  SPECIALS 


ASCii  COMPUTER  KEYBOARDS 
These  keyboards  were  manufactured  for  use  on  Texas 
Instrument’s  line  of  Silent  700  series  data  terminals.  They  are 
fully  encoded  with  TTL  large  scale  integrated  circuits  (T.l. 
TMS-5000  in  28  pin  socket}.  Additional  IC's  provide  a  par- 
rallel  7  bit,  without  parity,  code  plus  a  strobe  signal  indicat¬ 
ing  "valid"  data  and  six  other  independent  outputs  for  those 
special  keys  which  are  not  encoded.  The  keys  are  reed  type 
with  a  format  similar  to  typewriter.  Internal  circuitry  pro¬ 
vides  for  two  key  rollover  and  de-bounce.  Output  is  on  stan¬ 
dard  10  pin  double  readout  connector  for  data  and  power  in¬ 
put.  And  8  pin  double  readout  connector  for  six  special 
switch  functions. 

KEYBOARDS 

KB-6  -  Clare/Pendar  720027-1 
T.l.  Part  number  959327*1 

A  50  key  ASCii  encoded  Alphanumeric  keyboard 
with  six  extra  switch  closures  to  ground  marked  HERE 
IS,  PAPER  ADV..  BREAK.  REPEAT,  TAPE-,  TAPE—r 
code  1  ■  $47.50  2  -  $37.50  3  -  SI  7.50 

KB-7  -  Clare/Pendar  720731-1 

T.J.  Part  number  959326-1  as  used  on  T.l.  Silent  700 
data  Terminals.  This  is  a  64  key  full  ASCii  encoded 
keyboard. 

coda  1  -  $49.95  2  -  $39.95  3  -  S19.95 

1.  All  keyboards  supplied  with  wiring  diagrams,  code 

tables,  and  other  useful  documentation. 

PRICE: 

1 .  New  -  tested  and  guaranteed  w/test  record 

2.  Used  -  tested  and  guaranteed  w/test  record 

3.  Used  -  untested  -  appear  to  be  in  good  condition. 

LSI  Chip  missing  -  may  have  a  few  bad  or  broken 
switches.  Good  for  parts. 


ACOUSTIC  COUPLER 
This  coupler  was  manufactur¬ 
ed  by  Novation,  Inc.  Tarzana,  Cali¬ 
fornia  for  use  in  Texas  Instrument's 
model  725  Electronic  Data  Terminal. 
It  is  compatible  with  Bell  103  and 
113  data  sets  or  equivalent.  The 
coupler  operates  asynchronously  to  a 
maximum  speed  of  450  baud  in  the 
fulJ-or-half  duplex  mode  coupled  to 
a  standard  telephone  handset.  Trans¬ 
mit  freq.  is  1270h2  for  mark  and 
I070hz  for  space.  Receive  frequency 
is  2225hz  for  mark  and  2025hz  for 
space.  Unit  required  ±  12  VOLTS 
and  +  5  VOLTS  for  operation.  Com¬ 
plete  with  schematic  &  all  pertinent 
information,  fully  reconditioned,  cal¬ 
ibrated.  and  guaranteed  -$59.95, 

MEMORY  CHIP 

SN  745201 N  256-BIT  RAM 
with  3  state  output. 

Plug  in  replacement  for  SN74- 
200  8.  SN74S200. 

$3.95  ea.  10  for  $25.00 

NEW  GUARANTEED 


EM  ICO  Model  13  •  0-1 
ma  edgewise  meter.  Scale  is 
marked  0-10  relative  output. 
Mounts  in  a  3/4  X  1-7/8  rec¬ 
tangular  hole  with  a  press  on 
clip  supplied  with  the  meter. 
New  -  SI. 95  each  10  for 
$15.00 


TERMS:  We  pay  postage,  un¬ 
less  otherwise  specified. 

Include  check  or  money 
order,  no  COD.  Texas  resi¬ 
dents  add  5%  sales  tax. 


METER 


ELECTRONIC 

PARTS 


3303  Man  gum  Road 
Houston,  Texas  77018 


CIRCLE  NO  6  ON  FREE  INFORMATION  CARD 


BOOKS  AND  MAGAZINES 


FRE£  catalog  aviation/electronic/space  books.  Aero 
Publishers,  329PE  Aviation  Road.  Fallbrook.  California 

92028. _ _ _ 

FREE  book  prophet  Elijah  coming  before  Christ.  Wonderful 
bible  evidence.  Megiddo  Mission.  Dept.  64  ,  401  Thurston 

Rd.,  Flochester,  N,Y,  14619. _ _ _ _ 

LEARNING  ABOUT  SYNTHESIZERS.  Covers  complete 
field  of  Electronic  Music.  $5.90.  LINTON.  Box  898P.  N. 
Eastham,  Mass.  02651.  _ _ 

HYPNOTISM 


SLEEP  learning.  Hypnotic  method.  92%  effective.  Details 
free.  ASR  Foundation,  Box  23429EG,  Fort  Lauderdale. 

Florida  33307.  _ __ 

FREE  Hypnotism.  Self-Hypnosis.  Sleep  Learning  Catalog! 

Drawer  H4Q0,  Ruidoso,  New  Mexico  88345. _ 

AMAZING  self-hypnosis  record  releases  fantastic  mental 
power.  Instant  result!  Free  trial.  Write:  Forum  (AA11),  333 
North  Michigan.  Chicago  60601. 

NOVEMBER  1975 


INVENTIONS  WANTED 


INVENTORS:  Protect  your  ideas!  Free  “Recommended 
Procedure  *.  Washington  Inventors  Service.  422T 

Washington  Building,  Washington.  D  C.  2000S, _ 

FREE  PAMPHLET:  "Tips  on  Safeguarding  Your  Invention." 
Write:  United  StatBs  Inventors  Service  Company,  708-T 
Carry  Building,  Washington.  D.C.  200QS. _ 


Inventors  Wanted 


RECOGNITION,  FINANCIAL  REWARD, 
OR  CREDIT  for  "inventing  it  first 
may  be  yours!  We'll  develop  your 
idea,  introduce  it  to  industry, 
publicize  it,  negotiate  for  Cash 
Sale  or  Royalty  Licensing. 


f  Sena  tor  FREE 
INVENTORS  KIT 
Includes  •  Vital  Infor 
malion  on  Protection, 
Development,  Marketing 
of  your  Invention 
•  Important  Invention 
Record  Form' 

.  •  Directory  of  500  Co/- 

RAYMONO  LEE  ORGANIZATION  \  pofaf/ons  Soaking 
230  Park  Ave  No  .New  York.  NY  10017  N.  N#w  Products  > 
Please  rush  FREE  INVENTORS  KIT  A-t39^ - 1/ 


Name 


Address 


SURPRISING,  fast  way  of  promoting  your  idea!  Free  de¬ 
tails.  California  Inventors  Service.  3650-G  Colegrove.  San 
Mateo,  CA  94403. 


INSTRUCTION 


LEARN  ELECTRONIC  ORGAN  SERVICING  at  home  all 
makes  including  transistor.  Experimental  kit— trouble¬ 
shooting  Accredited  NHSC.  Free  Booklet.  NILES  BRYANT 
SCHOOL.  3631  Stockton,  Dept.  A.  Sacramento.  Calif. 

95820. _ 

LEARN  WHILE  ASLEEP.  Hypnotize!  Strange  catalog  free. 
Auto-suggestion.  Box  24-ZD,  Olympia.  Washington  98501. 
DEGREE  IN  ELECTRONICS  through  correspondence.  Free 
catalog.  Grantham,  2000  Stoner  Avenue.  Los  Angeles. 
California  90025 


INTENSIVE  5  week  course  for  Broadcast  Engineers.  F.C.C. 
First  Class  license.  Radio  Engineering  Incorporated.  61  N. 
Pineapple  Ave..  Sarasota.  Florida  33577  and  2402  Tide- 
water  Trait.  Fredericksburg,  VA  22401. 


PASS  FCC  EXAMSI  ituity 

imrl"  lot  FCC  In  «nd  2r>d  elm  R*dio> 
Tdaption*  Hew.  Nwwly  rw»md  multiple  j 
cho*c*  quwtiom  and  diagram*  com  all  araM 
tad  in  FCC  aaarm  plut  "Sall  Study  Ability 
a.  "  S9.96  poctpaid.  Monrybach  Ci 


COMMAND  PffOOUCHONS  P.O.  BOX  26348-P 

mm  (icutcimt  IIV4SHR  SAN  FRANCISCO ,  CALIF.  94126 


lMl 


SCORE  high  on  F  C  C  Exams  Over  300  questions  and 
answers.  Covers  3rd.  2nd.  1st  and  even  Radar.  Third  and 
Second  Test,  $14  50;  First  Class  Test,  $15  00.  All  tests. 

$26.50.  R.E.L,  Inc.,  Box  606,  Sarasota.  Fla.  33577. _ 

UNIVERSITY  DEGREES  BY  MAIL!  Bachelors,  Masters. 
Ph.D's.  Free  revealing  details.  Counseling,  Box  1162-PE1 1 . 

Tustin,  California  92680. _ 

SELF-STUDY  CB  RADIO  REPAIR  COURSE  THERE'S 
MONEY  TO  BE  MADE  REPAIRING  CB  RADIOS.  This  easy- 
to-learn  course  can  prepare  you  for  a  career  in  electronics 
enabling  you  to  earn  as  much  as  S16.00  an  hour  in  your 
spare  time.  For  more  information  write:  CB  RADIO  REPAIR 
COURSE,  Dept.  PE1 15.  531  N  Ann  Arbor.  Oklahoma  City. 

Ok  I  a.  73127. _ _  _ _ _ _ 

FREE  Educational  Electronics  Catalog.  Home  study 
courses  Write  to:  Edukits  Workshop.  Department  71  ID. 
Hewlett.  N.Y,  11557. 

UNDERSTAND  DIGITAL  ELECTRONI CS— Calculators. 
Microprocessors,  clocks.  New  programmed  learning 
courses.  Design  of  Digital  Systems,  6  volumes,  only  S14.95. 
Digital  Computer  Logic.  4  volumes.  $9.95.  Both  SI  9.95.  Un¬ 
conditional  refund  if  dissatisfied.  Cambridge  Learning.  300 

East  56th  Street.  New  York,  N.Y.  10022. _ _____ 

UNLOCK  your  Future.  Become  professional  Locksmith  by 
spare  time  homestudy.  $13  in  an  hour  possible.  All  tools, 
equipment  included.  Facts  FREE,  Send  name  Lock- 
smithing  Institute  (homestudy).  Dept.  1373-1  15,  Little  Falls. 

37434.  _ 

NO  FCC  Licese?  Tried  every  way  but  the  right  way?  It's 
time  for  Genn  Tech.  Home  Study.  Free  Catalog.  5540  Holly- 

wood  Blvd.,  Los  Angeles.  CA  9002B. _ 

LEARN  Basic  Digital  Troubleshooting  by  Correspondence, 
Information  Free.  Educational  Technologies,  Box  224. 

Reynoldsburg,  Ohio  43068. _ _____ 

FM  BROADCAST  STATION  —  Start  your  own  -  Details 
free.  Broadcaster,  Box  5516AM,  Walnut  Creek.  CA  94596. 


THE  INTEL  DATA  BOOK 

CONTAINS  COMPLETE  SPECIFICATIONS  AND  DATA  SHEETS  ON 
INTEL  B0BCA  ANO  ALL  ASSOCIATED  INTEL  MEMORY  AND  PERI 
PHERAL  CHIPS.  ALSO  INCLU DESPRE LIMINARY  SPECS  ON  "COMING" 
INTEL  CHIPS . 157  p^jes  ...  $500 

THE  TTL  DATA  BOOK 


THE  PINOUT  HANDBOOK 


INTEL  CHIPS  i 


IM^  A<WiriATF<*  Iwr  1922  REPU0LIC  ave. 

Mbi>0CIA,E5’  INCi  SAN  LEANDRO  CALIF.  9i 
TERMS:  CHECK  OR  M.O.,  BANKAMERlCARO.MASTEftCHARGE. 
25%  DEPOSIT  ON  C.O.O. 


PRICES  SUBJECT  TO 
CHANGE  WITHOUT 
NOTICE 


LIF  RESIDENTS  1 1  UH  JL  I  I  * -r  >  Z  ■■  L 

D  6.5%  SALES  TAX  1 1  A  ft**  MHI  itkv  ct  r 


GOV’T  SURPLUS 

Electronic  "Super-Boys’ 


115-VAC,  6-DIGIT  COUNTER 

•  (  ITEM  #21-960  }  -  -  Hundreds 
of  uses.  Counts  1  for  eoch  pulse. 

Copoble  of  600  pulses  per  minute. 

Use  with  any  contactor.  It  5-volt. 

60-cycfe  coil.  3-3/4"  x  2-1/2"  x  rt*  m 

1-1/2".  {  2  lbs.  ) 

24-VDC,  6-DIGIT  COUNTER  $3.97  <  8  01  > 

•  (  ITEM  #21-1019  }  -  ■  Useful  for  some  type  applications  as 
above  unit,  operates  on  24-VDC.  3-1/8"  x  1-5/0*'  x  1  \ 

MOTOR  DRIVEN  COUNTING  UNIT 

•  (  ITEM  #1-984  )  -  -  Sophisticated 
control  unit.  Con  be  used  to  switch 
three  ccts.  in  sequence,  add  action  to  * 
electrical  signs,  can  operate  as  a 
counter.  Operates  on  115-VAC.  Has 
three  24-V0C  solenoids,  AC  motor, 
^  -  «■  -  number  wheels,  clutches,  gears, 

$3.97  {  5  Ib5-  }  contacts,  etc.  7"  x  V  x  4*'. 

HIGH  VOLTAGE  SPARK  UNIT 

•  (  ITEM  #15-958  )  -  -  Use  for 
many  spectoculor  experiments  in 
electronics,  physics,  chemistry. 

30,000  VAC  output  from  115-VAC. 

Fost,  intense  spark  jumps  1/2" 

3/4".  6"  x  4"  x  3".  (  6  lbs.  )  'PX 

r  t  CHOPPED  LIGHT,  MICRO-PHOTOCELL  DEVICE 

•  {ITEM  #22-1030  )  -  Reflec¬ 

tive  blades  driven  by  30  RPM, 
115-VAC  synch,  motor  post 
micro- photocell  720  times  per  min. 
Chopped  signal  can  be  used  to 
trigger  other  devices.  Contoins 
thermistor.  4"  x  4"  x  3". 


$4.71 


(  2  lbs.  ) 

SOUND  OPERATED  SWITCHING  MODULE 

•  {  ITEM  #11-1256  )  •  -  Sound  into  crystal 

mike  ond  amplifier  triggers  SCR  (  GEC106Q1  ) 

Moke  sound  controlled  relays  to  open  doors,  £  _  _  _ 

energize  actuators,  alorms,  etc.  Operates  on  -}>  I  .4? 
6-VDC.  3"  x  V  x  1",  (  4  az.  )  AIL  ITEMS  F.O.B.  LINCOLN 
SEND  25-CENT5  (  coin  or  stamps  }  FOR  BARGAIN  CATALOGS 


SURPLUS  CENTER 


|  pe -ns 

CIRCLE  NO  72  ON  FREE  INFORMATION  CARO 


Lincoln,  Wefci  tisiuJ 
l\p  68501 


125  , 


Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  POPULAR  ELECTRONICS. 

Attach  old  label  where  indicated  and  print  new 
address  in  space  provided.  Also  include  your  mail¬ 
ing  label  whenever  you  write  concerning  your  sub¬ 
scription.  It  helps  us  serve  you  promptly. 

Write  to:  P.0.  Box  2774,  Boulder,  CO  80302,  giv¬ 
ing  the  following  information.* 

□  Change  address  only. 

□  Extend  subscription.^]  Enter  new  subscription, 
n  1  year  $6.98 

□  Payment  enclosed  (1  extra  BONUS  issue) 

□  Bill  me  later 

AFFIX  LABEL— ^  oo 

■  li  ....  i  o 


EMPLOYMENT  OPPORTUNITIES 


ELECTRONICS/AVIONICS  EMPLOYMENT  OPPORTUN¬ 
ITIES.  Report  on  jobs  now  open.  Details  FREE.  Aviation 
Employment  Information  Service.  Box  240E.  Northport. 

New  YorK  11766. _ 

EMPLOYMENT!!!  U.S.f!  Foreign!  Skilled.  Unskilled.  Equal 
Opportunity.  All  Fields.  Directory.  Application.  Resume 
Instructions  $3.00.  National  Information.  Department  1311. 
422  Washington  Building.  Washington.  D.C.  20005. _ 


FREE  RECORD  COLLECTION  Reviewers  wanted.  Anyone 
qualifies.  We  ship  you  new  records  to  review.  You  pay 
postage.  Records  are  free.  Applicants  accepted  "first 
come'  basis.  Write:  Research  PE.  6162  Washington  Circle. 

Milwaukee,  Wisconsin  53213. _ 

STEREO  LP's  at  low  wholesale  prices.  Free  Details.  G.L. 
Wholesaling  Enterprises,  Box  12.  Depew.  N.Y.  14043. 

RUBBER  STAMPS 


RUBBER  ADDRESS  STAMPS.  Free  Catalog.  45  type  styles. 
Jackson  s.  Dept.  K,  Brownsville  Rd.,  Mt.  Vernon,  IH.  62864. 


DO-IT-YOURSELF 


TELEPHONES.  All  Types.  Equipment.  Supplies.  Keyed. 
Regular,  Decorator.  Catalog.  50  cents.  Box  1654J.  Costa 
Mesa,  California  92626. 


TREASURE  FINDERS 


FREE  FACT-FILLED  CATALOG!  World  s  largest  selection! 
Metal  detectors  starting  at  S79.50.  Two  year  guarantee! 
Three  factories.  U.S.-Canada.  1.200  dealers  -  Service 
Centers  nationwide.  Finest  instruments  at  any  price! 
Budget  Terms.  Dealer  inquiries  invited.  Write:  White  s 
Electronics,  Inc.  Dept.  PD5Y,  1011  Pleasant  Valley  Road. 

Sweet  Home.  Oregon  97386.  _ _ _ 

TREASURE  FINDER  locates  buried  gold,  silver,  coins, 
treasures.  6  powerful  models.  Instant  financing  available. 
Write  or  call  for  free  catalog.  Phone  (713)  682-2728  day  or 
night.  Dealer  inquiries  invited.  Relco.  Dept.  AA20.  Box 
10639.  Houston,  Texas  77018. 


TUBES 


RADIO  &  T.V.  Tubes— 36  cents  each.  Send  for  free 
Catalog.  Cornell.  4213  University,  San  Diego.  Calif.  92105. 
TUBES  receiving,  factory  boxed,  low  prices,  free  price  list. 
Transleteronic.  Inc..  1365  39th  Street.  Brooklyn,  N.Y, 

11218A.  Telephone:  212-633-2800. _ 

TUBES  "Oldies”,  latest.  Lists  free.  Steinmetz.  7519 

Maplewood.  Hammond.  Indiana  46324. _ 

CASH  PAID  FOR  OLD  TUBES  AND  AMPLIFIERS.  RCA45. 
RCA50,  WE300B.  WE350B.  MACINTOSH  MC20.  MC22. 
MC27S,  MARANT2  7.  Contact  M.  Takabe.  Room  1816,  303 
Fifth  Av«..  NYC  10016. _ 


It  II  It  It!  .  |  >  . 

_  I  sit® 

I  postage  per  year:  Add  $1  for  Canada;  $2  for  all 
r  countries  outside  the  U.S. 


REAL  ESTATE 


272  page  CATALOG  Free!  Over  2.700  top  values  coast 
to  coast!  UNITED  FARM  AGENCY.  612-EP.  West  47th. 
Kansas  City.  MO  64112. _ 


SERVICES 


OYNACO — A-R,  transistors,  repairs  —  boards  &  units, 
speaker  service.  Send  for  prices  &  details.  Bear  Etec- 
tronics.  177-PE.  Hillcrest  Road,  Mt,  Vernon,  N.Y,  10552. 
PC  BOARD  negatives  made  photographically  from  your 
artwork.  Now  obtain  professional  results  quickly,  simply. 
4x5  S3. 00  or  SASE  for  information.  Hatfield.  10139  Apache 
Road.  Richmond.  Virginia  23235.  (804)  272-8403. 


RECORDS 


OLDIES.  45rpm.  Free  Catalog.  Corny’s  Record  Shop.  Box 
166TW.  Mason.  Ohio  45040. 


MAGNETS 


MAGNETS.  All  types.  Specials-20  disc,  or  10  bar,  or  2  stick, 
or  8  assorted  magnets,  $1.00.  Magnets.  Box  192-H. 
Randallstown.  Maryland  21133. 


CB  SPECIALS-R.F.  DRIVERS-R.F.  POWER  OUTPUTS-FETS  | 


2SC767  15.75 
2SC773  .85 

2SC774  1.75 
2SC775  2.75 
2SC776  3.00 
2SC777  4.75 
2SC778  3.25 
2SC797  2.50 


2SC866  5.85 

2SC1013  1.50 

2SC1014  1.50 

2SC1017  1.50 

2SC1018  1,50 

2SC1173  1.25 

2SC1226A  1.25 
2SC1237  4.50 


2SC1449-1  1.60 
2SC1475  1.50 

2SC1678  5.75 

2SC1679  5.75 

2SC1728  2.15 

2SC1760  2.15 

2SC1816  5.50 


40081  1.50 

40082  3.00 

40581  3.70 

SK3046  2.15 
SK3047  3.75 
SJ2095  3.50 
SK3048  3.25 
SK3049  4.75 


OEM  SPECIALS 


2SC617 

4.25 

2SC798 

3.10 

2SC1239 

3.50 

2SC1957 

3.50 

2SC699 

4.75 

2SC781 

3.00 

2SC1243 

1.50 

2SF8 

3.00 

2SK19 

1.75 

2SC710 

.70 

2SC789 

1.00 

2SC1306 

4.75 

HEP-S  3001  3.25 

2SK30 

1.00 

2SC711 

.70 

2SC796 

3.15 

2SC1306-1  4.90 

2SD235 

1.00 

2SK33 

1.20 

2SC735 

.70 

2SC799 

4.25 

2SC1307 

5.75 

MRF8004 

3.00 

2SC756 

3.00 

2SC802 

3.75 

2SC1307-1  6.00 

4004 

3.00 

3SK40 

4.50 

2SC765 

9.50 

2SC803 

4.00 

2SC1377 

5.50 

4005 

3.00 

3SK45 

4.50 

2SC766  10.15 

2SC839 

.85 

2SC1449 

3.50 

40080 

1.25 

3SK49 

4.50 

[  JAPANESE  TRANSISTORS 

2SA52 

.60 

2SB187 

.60 

2SC458 

.70 

2SC815 

.75 

2SC1569 

1.25 

2SA316 

.75 

2SB235 

1.75 

2SC460 

.70 

2SC828 

.75 

2SC1756 

1.25 

2SA473 

.75 

2SB303 

.65 

2SC478 

.80 

2SC829 

.75 

2SA483 

1.95 

2SB324 

1.00 

2SC491 

2.50 

2SC830 

1.60 

2SD30 

.95 

2SA489 

.80 

2SB337 

2.10 

2SC497 

1.60 

2SC839 

.85 

2SD45 

2.00 

2SA490 

.70 

2SB367 

1.60 

2SC515 

.80 

2SC945 

.65 

2SD65 

.75 

2SA505 

.70 

2SB370 

.65 

2SC535 

.95 

2SC1Q10 

.80 

2SD68 

.90 

2SA564 

.50 

2SB405 

.85 

2SC536 

.65 

2SC1012 

.80 

2SD72 

1.00 

2SA628 

.65 

2SB407 

1.65 

2SC537 

.70 

2SC1051 

2.50 

2SD88 

1.50 

2SA643 

-85 

2SB415 

.85 

2SC563 

2.50 

2SC1061 

1.65 

2SD151 

2.25 

2SA647 

2.75 

2SB461 

1.25 

2SC605 

1  00 

2SC1079 

3.75 

2SD170 

?  OO 

2SA673 

.85 

2SB463 

1.65 

2SC620 

.80 

2SC1096 

1.20 

2SD180 

2.75 

2SA679 

3.75 

2SB471 

1.75 

2SC627 

1.75 

2SC1098 

1.15 

2SD201 

1.95 

2SA682 

.85 

2SB474 

1.50 

2SC642 

3.50 

2SC1115 

2./b 

2SD218 

4.75 

2SA699 

1.30 

2SB476 

1.25 

2SC643 

3.75 

2SC1166 

.70 

2SD300 

2.50 

2SA699A 

1.75 

2SB481 

2.10 

2SC644 

.70 

2SC1170 

4.00 

2SD313 

1.10 

2SA705 

.55 

2SB492 

1.25 

2SC681 

2.50 

2SC1172B4.25 

2SD315 

.75 

2SA815 

.85 

2SB495 

.95 

2SC684 

2.10 

2SC1209 

.55 

2SD318 

.95 

2SA816 

.85 

2SB507 

.90 

2SC687 

2.50 

2SC1213 

.75 

2SD341 

.95 

2SB511 

.70 

2SC696 

2.35 

2SC1226 

1.25 

2SD350 

3.25 

2SB22 

.65 

2SC712 

.70 

2SC1243 

1.50 

2SD352 

.80 

2SB54 

.70 

2SC206 

1.00 

2SC713 

.70 

2SC1293 

.85 

2SD380 

5.70 

2SB56 

.70 

2SC240 

1.10 

2SC732 

.70 

2SC1308 

4.75 

2SD389 

.90 

2SB77 

.70 

2SC261 

.65 

2SC733 

.70 

2SC1347 

.80 

2SD-390 

.75 

2SB128 

2,25 

2SC291 

.65 

2SC739 

.70 

2SC1383 

,75 

2SD437 

5.50 

2SB135 

.95 

2SC320 

.75 

2SC756 

2.00 

2SC1409 

1.25 

2SB152 

4.50 

2SC352 

.75 

2SC762 

1.90 

2SC1410 

1.25 

C106B1 

.50 

2SB173 

.55 

2SC353 

.75 

2SC783 

1.00 

2SC1447 

1,25 

2SB175 

.55 

2SC371 

.70 

2SC784 

.70 

2SC1448 

1.25 

2SB178 

1.00 

2SC372 

.70 

2SC785 

1.00 

2SC1507 

1.25 

2SB186 

.60 

2SC394 

.70 

2SC793 

2.50 

2SC1509 

1.25 

2N960 
2N962 
2N967  .50 

2N1136  1.35 

2N1142  2.25 

2N1302  .25 

2N1305  .30 

2N1377  .75 

2N1420  .20 

2N1483  .95 

2N1540  .90 

2N1543  2.70 
2N1544  .80 

2N1549  1.25 

2N1551  2.50 

2N1552  3.25 

2N1554  1.25 

2N1557  1.15 

2N1560  2.80 

2N1605  .35 

2N1613  .30 

2N1711  .30 

2N1907  4.10 

2N2060  1.85 

2N2102  .40 

2N2218  .25 

2N2218A  .30 

2N2219  .25 


2N2219A  .30 

2N2221  .25 

2N2221A  .30 

2N2222  .25 

2N2222A  .30 

2N2270  .40 

2N2322  1.00 

2N2323  1.00 

2N2324  1.35 

2N2325  2.00 

2N2326  2.85 

2N2327  3.80 

2N2328  4,20 
2N2329  4.75 

2N2368  .25 

2N2369  .25 

2N2484  .32 

2N2712  .18 

2N2894  .40 

2N2903  3.30 

2N2904  .25 

2N2904A  .30 
2N2905  .25 

2N2905A  .30 

2N2906  .25 

2N2906A  .30 

2N2907  .25 

2N2907A  .30 


2N2913  .75 

2N2914  1.20 

2N2916A  3.65 
2N3019  .50 

2N3053  .30 

2N3054  .70 

2N3055  .75 

2N3227  1.00 

2N3247  3.40 
2N3250  .30 

2N3375  6.50 
2N3393  .17 

2N3394  .17 

2N3414  .17 

2N3415  .18 

2N3416  .19 

2N3417  .20 

2N3442  1.85 

2N3553  1.50 

2N3563  .20 

2N3565  .20 

2N3638  .20 

2N3642  .20 

2N3643  .15 

2N3645  .15 

2N3646  .14 

2N3730  1.50 

2N3731  2.75 


2N3740 

2N3771 

2N3772 

2N3773 

2N3819 

2N3823 

2N3856 

2N3866 

2N3903 

2N3904 

2N3905 

2N3906 

2N3925 

2N3954 

2N3954A 

2N3955 

2N3957 

2N3958 

2N4037 

2N4093 

2N4124 

2N4126 

2N4141 

2N4142 

2N4143 

2N4220A 

2N4234 

2  N 4400 


1.00  2N4401  .20 

1.75  2N4402  .20 

1.90  2N4403  .20 

3.00  2N4409  .20 

.32  2N4410  .25 

.70  2N4416  .75 

.20  2N4441  .85 

.85  2N4442  .90 

.20  2N4443  1.20 
.20  2N4852  .55 

.20  2N5061  .30 

.25  2N5064  .50 

3.75  2N5130  .20 

3.50  2N5133  .15 

3.75  2N5138  .15 

2.45  2N5198  3.75 
1.25  2N5294  50 

1.20  2N5296  .50 

.60  2N5306  .20 

.85  2N5354  .20 

.20  2N5369  .20 

.20  2N5400  .40 

.20  2N5401  .50 

.20  2N5457  .35 

.20  2N5458  .30 

.45 
.95 
.20 


SILICON  UNIJUNCTIONS  I  INTEGRATED  CIRC.  I  RECTIFIERS 


2N2646 
2N2647 
2N6027  PUT 
2N  6028  PUT 
D5E37 


10 

100 

UA703C 

.40 

IN4001 

.60 

5.00 

709C  OP.  AMP. 

.25 

IN4002 

.70 

6.00 

741C  OP.  AMP. 

.25 

IN4003 

.80 

7.00 

CA3066 

3.90 

IN4004 

.90 

8.00 

CA3068 

6.35 

IN4005 

1.00 

9.00 

MC1305 

1.45 

IN4006 

1.10 

10.00 

7400 

.15 

IN4007 

1.20 

11.00 

New-Tone  Electronics 
P.O.  Box  1738  A 
Bloomfield,  N.J.  07003 
Phone:  (201)  762-9020 


POWER-TRANSISTORS  HIGH-VOLT.  TV.  TYPE  I  ALL  PARTS  GUARANTEED  AND  TESTED  ON  PREMISES. 


BU204  1300V  3.90  BU207  1300V  5.40  2SCU72B  1100V  4.25  NJ  residents  a< 

BU205  1500V  4.70  BU208  1500V  6.25  2SC1308  1100V  4.95  add  $1  00  postal 

BU206  1700V  5.90  2SC1170  1100V  4.00  2SC1325  1100V  4.95  p  1 

j2g  CIRCLE  NO.  53  ON  FREE  INFORMATION  CARD 


N.J.  residents  add  5%  sales  tax.  Minimum  order  $5.00.  All  orders 
add  $1.00  postage.  Dealers  write  or  phone  for  discount  prices. 
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53  New-Tone  Electronics . 126 

54  Olson  Electronics . 122 

56  PAIA  Electronics.  Inc  . .  ....  .... -  ....  . .  .82 

57  PanaVise  . . 105 

55  Pathcom.lnc . 92 

Pehaco  Corporation . 80.81 

58  Phase  Linear  Corporation . 97 

59  Pickering  A  Co  .  Inc . THIRD  COVER 

60  PolyPaks  . . 113 

61  Proiector-Recorder  Belt  Corp  .108 

62  Radio  Shack . 23 

63  Royce  Electronics  Corporation  . . A 

64  SAE . 16 

80  Sencore .  .  . . . . 91 

81  Solid  State  Sales . 127 

83  Southwest  Technical  Products  Corp  . 89 

84  Sphere  Corporation  . * . $ 

70  Sphere  Corporation  . . . . .  ■  7 

71  Stereo  Discounters  —  . . 100 

72  Surplus  Center  . 125 

73  Tektronix,  Inc  . .2 

Tracy  Design  Corp . 124 

75  Tri-Star  Corporation . 100 

76  U-S.  Pioneer  Electronics  Corp . 25 

4  United  Audio  Products.  Inc  . . . . FOURTH  COVER 

77  Vector  Electronics  . .....107 

78  Wahl  Clipper  Corporation  . 106 

85  Western  Laboratories . . - -  A1 

79  Winegard . 70.71 


CLASSIFIED  ADVERTISING 

115.116.118,120. 122.124.125.126.127 


PRO  SPORTS  ACTION  FILMS 

HIGH  FIDELITY 

SEND  50  CENTS  (coins  or  stamps  only,  please,  no  checks) 
for  PRO  SPORTS  FILM  CATALOG-Save  $1.00  each  on 
first  2  films  purchased:  NFL  Football;  NHL  Hockey;  NBA 
Basketball;  Major  League  Baseball.  Eastman  Color  or 
B&W:  Super  8/Standard  8mm:  Silent  or  Sound.  CHRIST¬ 
MAS  SPECIAL:  NFL  Football  Follies  and  '72  NBA 
Highlights.  (Lakers— Wilt  Chamberlain  -vs. 
Knicks)— Super  8.  B&W  only.  $7.95  each  PPD— you  save 
$1.50  on  each  print  you  order  (limited  quantity).  SPORT- 
LITE.  Elect.  Dept.-11.  Box  24-500.  Speedway.  Indiana 
46224. 

DIAMOND  NEEDLES  and  Stereo  Cartridges  at  Discount 
prices  for  Shure,  Pickering,  Stanton.  Empire,  Grado  and 
ADC.  Send  for  free  catalog.  LYLE  CARTRIDGES.  Dept.  P, 
Box  69.  Kensinaton  Station,  Brooklyn.  New  York  11218. 

MISCELLANEOUS 

WINEMAKERS:  Free  illustrated  catalog  yeasts,  equipment. 
Semplex,  Box  12276P.  Minneapolis,  Minn.  55412. 

MUSICAL  INSTRUMENTS 

SPECIAL  interest  records  available,  produced  by  the 
editors  of  the  world's  leading  special  interest  magazines. 
Send  for  free  catalog.  Record  Catalog  CL,  Ziff-Davis 
Publishing  Co..  One  Park  Avenue,  New  York,  N.Y.  10016 

UP  TO  60%  DISCOUNT,  Name  brand  instruments  catalog. 
Freeport  Music.  455N  Route  110,  Melville,  N.Y.  11746. 
WHOLESALE!  Professional  Guitars.  PA  Systems,  Altec 
Speakers.  240W  RMS  Amplifiers.  Free  Catalog,  Carvin. 
Escondido.  Calif.  92028. 

POPULAR  ELECTRONICS  INDEXES.  Detailed  and  com¬ 
plete  subject  indexes  available  to  magazine  years  1974, 
1973,  and  1972.  Hundreds  of  subject  references  to  help 
you  quickly  find  that  special  project,  article  or  product  test. 
1972. 1973,  and  1974  editions  $1,50  each.  All  three  editions 
only  $4.00.  INDEX,  Box  2228,  Falls  Church,  Va.  22042. 

MINIATURE  TRIM  POTS 

5K,  10K.  25K,  50K.  100K,  200K 
iOO,  500 

$.75  ea. 

3/$2.00 

1  MULTI-TURN  TRIM  POTS 

1  Similar  lo  Bourns  3010  style  3  16'  x  H* 

* 

|  IKr  50.  100.  2000.  10,000  ohms 

$1.50 

1  LIGHT  ACTIVATED  SCR’s 

|  TO-18  200V  1 A 

$1.75 

INTEL  8080  CPU . $139.00 

8008  8  BIT  MICRO  PROCESSING 

CHIP  (with  Data  BookJ  . $35.00 

2102-2  1024  BIT  RAM  . $2.95 

5202A  UV  PROM  . $19.00 

MM 5203  UV  PROM . $19.00 

5204 -4 K  PROM . $24.95 


PRINTED  CIRCUIT  BOARD 

4V2"x6Vi"  single  sided  epoxy  board, 
1/16”  thick,  unetched 
$.50  ea.  5/$2.20 

PHENOLIC  4.5“x6.5"  VECTOR 
BOARD.  1“  SPACING  $1.50 


2N5460PFET . . . $.45 

TIS73  N  FET . $.45 

2N4891  UJT . $.45 

ER900  TRIGGER  DIODES . $41$  1.00 

2N6028  PROG.  UJT . $.50 


VERIPAX  PC  BOARD 

This  board  is  a  1,16'  single  sided  pa¬ 
per  epoxy  board,  4»jxb'1  OR1LLED 
and  ETCHED  which  will  hold  Up  to  21 
single  14  pin  IC  s  or  8.  16  or  LSI  DIP 
IC's  with  busses  for  power  supply  con¬ 
nector.  $5.25 


MI-2  PHOTO  TRANS . 

RED,  YELLOW,  GREEN  OR  AMBER 

LARGE  LEO'S . 

14  PIN  OIP  SOCKETS . 

16  PIN  DIP  SOCKETS 
MOLEX  PINS 

SPIN  MINIDIP  SOCKETS  . 


$.20  EA. 
5.40 
S.50 
100/51.00 
1000/58.00 
5.32 


10  WATT  ZENERS 

3.9.  4  7.  12.  18,  OR  22V  .  5.75  EA. 

I  WATT  ZENERS 

4.7,  5.6.  10.  12.  15,  18.  OR  22V  5.40  EA. 


ETC! 

IJ;M 

mrm 

o 

KE9 

EM 

TEE?! 

mm 

mzm 

mm 

E9 

mm 

mm 

KM 

mem 

nm 

EJPil 

asm 

■EM 

Rtfl 

mm 

mm 

EM 

19 

mm 

imM 

■LW 

5 

i 

IMKtl 

(»:»>■ 

mm 

e m 

mim 

3a 

REGULATED  MOOULAR 
POWER  SUPPLIES 

*  -  15VDC  AT  lOOma  115VAC  INPUTS24.95 

5VDC  AT  1A.  115VAC  INPUT . $19.95 

I2V.5A  . 24.95 

IN  4148  (IN914)  . 14/51.00 

1103  1024  bit  RAM . $2.75 

NEC  6003  2048  bit  RAM  . $6.00 

1101  256  bit  RAM  . $1.40 

8223  PROM  . $2.50 

7489  RAM . $2.30 

Send  20c  for  our  c 


TRANSISTOR  SPECIALS 

2N6517  NPN  Si  TO-92  . 4/S1.00 

2N5086  PNP  Si  TO-92 . 4, $1.00 

2N4898  PNP  TO-66  . . . . $  .60 

2N404  PNP  GE  TO- 5 . 5/$1.00 

2N3919  NPN  Si  TO-3  RF . $1.50 

MPSA13  NPN  Si  TO-92 _ 3/$1.00 

2N3767  NPN  Si  TO-66  _ $  .70 

2N2222  NPN  Si  TO-18  . .  .5/41.00 

2N3D55  NPN  Si  TO-3  . $  .80 

2N3904  NPN  Si  TO-92  . 5'$  1.00 

2N3906  PNP  Si  TO-92 . 5  $  1.00 

2N5296  NPN  Si  TO- 220  . $  .50 

2N6109  PNP  Si  T0-220  . $  .55 

2N3866  NPN  Si  TO-5  Si  RF 

POWER . $  .75 

MJ2252  NPN  Si  TO-66 . $  .90 

2N3638  NPN  Si  TO-5 . 5/$1.00 

2N2218A  NPN  Si  TO-5 . 4/S1.00 


CAPACITORS 

35V  at  .47  UF  TANT  5-$1.00 
35V  at  6.8  UF  TANT  3  $1.00 
20V  at  150  UF  TANT  .  .$  .40 

6V  30  UF  TANT . 5/S1.00 

12V  200  UF  ELECT  . .  .$.30 

200V  4.7  UF  ELECT  ....$.30 


C/MOS  (DIODE  CLAMPED) 


74C02- 

.26 

4012—  .24 

4025-  .24 

74C10- 

.30 

4013—  .45 

4026-1.90 

74C157— 

1.75 

4015-1.24 

4027-  .55 

4001- 

.24 

4016-  .50 

4028-  .95 

4002- 

.24 

4017-1.15 

4030-  .49 

4006- 

1.35 

4018-1.24 

4035-1.50 

4007- 

.24 

4019—  .50 

4042-  .75 

4009- 

.50 

4022-1.24 

4046-2.75 

4010- 

.50 

4023—  .24 

4047-3.50 

4011— 

.24 

4024-  .95 

4050-  .49 
4055-1.95 

MM 50 13- 1024  BIT  DYN  SHIFT  REG.  $10.95 
MM5016-512  BIT  DYN  SHIFT  REG.  $6.95 
MM508-STATIC  SHIFT  REG.  1024-BIT  $5.40 


DO-33-A  3  DIG.  LED 
ARRAY  READOUT... $1.65 
MAN-1  READOUT  ,  .  .$1.75 
MAN-3  READOUT  ...$1.00 
MAN-4  READOUT  .  .  . $1.30 
MAN-7  READOUT  .  .  .$1.25 
DL747  . $3.50 


CD  201  100x100 
CHARGED  COUPLE 
DEVICES . $145.00 


4  WATT  IR 

LASER  DIODE . I7.9S 


FPA  711-7  LEVEL  Diode  Array  Optical 
Tape  Readers . $5.95 


CD  110  LINEAR  256  XI  BIT  SELF  SCANNING 
CHARGED  COUPLEO  DEVISE.  WITH 
DATA  . . $125.00 


Low  cost  digital  volt  meter  kit  contains 
integ.  circuit  schem.,  PC  boards,  LEDdis- 
plays.  regulators.  Outer  case  and  battery 
not  supplied,  accurate  to  -  onecount.has 
range  ol  one  mv  to  1.999  VDC.  It  features 
one5Vpowersupply  -  theoscillatorisbuilt 
into  the  chip.  Overall  dimensions 
1W3-5  _ $44,00 


SANKEN  AUDIO  POWER  AMPS 

St  1010  G  10  WATTS . S  6.90 

Si  1020  G  20  WATTS . $13.95 

Si  1050  G  50  WATTS . $24.95 


TTL  1C  SERIES 

74L00-  .26 

7476- 

.35 

7400-  .14 

7480- 

,48 

7401-  .15 

7483- 

.75 

7402-  .15 

7485- 

1  05 

7403-  .15 

7486- 

34 

7404-  .18 

7490- 

.49 

7405-  .18 

7491- 

79 

7406-  .35 

7492- 

49 

7407-  .33 

7493- 

.49 

7408-  .18 

7495- 

74 

7409-  .18 

7496- 

79 

7410-  .15 

74107- 

.34 

7411-  .25 

74121- 

38 

7412-  .30 

74123- 

.74 

7413-  .45 

74125- 

.54 

7414-1.45 

74126- 

.54 

7416-  .33 

74150- 

.92 

7417-  .33 

74151- 

.69 

7420-  .15 

74153- 

.79 

7425  -  .27 

74  1  54- 

1.05 

7426-  .24 

74155- 

1.05 

7427-  .27 

74157- 

.75 

7430-  .15 

74161- 

.95 

7432-  .24 

74163- 

.95 

7437-  .29 

74164- 

1. 10 

7438-  .29 

74165- 

1.10 

7440-  .15 

74173- 

1.35 

7441-  .95 

74175- 

.95 

7442-  .59 

74177- 

.75 

7445-  .79 

74181- 

2.30 

7446-  .87 

74192- 

1.10 

7447-  .87 

74193- 

1.10 

7448-  .85 

74195- 

.74 

7472-  .28 

74196- 

.95 

7473-  .34 

8267- 

1.95 

7474-  .35 

75324- 

1.75 

7475-  49 

75491- 

i  in 

SPOT  MIN  TOGGLE  SWITCH  MTA  106 
DPDT  MIN  TOGGLE  SWITCH  MTA  206 
CT70D1  Calendar  Alarm 
CLOCK  CHIP . . 


51.50 

52.25 


55.75 


II  Wave  Bridges 


PRV 

2A 

6A 

25A 

200 

.95 

1.25 

S3. 00 

400 

1.15 

1.50, 

$4.00 

600 

1.35 

L75 

$5/)0^ 

LINEAR  CIRCUITS 

LM  309K  5V  1A  REGULATOR . . . 51-35 

723  40  t- 40V  REGULATOR  ...  ....  .  .  .5.54 

301/748 -Hi  Per  Op.  Amp . . $.20 

307  OP  AMP  . . .  . .  .5.28 

CA  3047  -  HI  PERFORM  OP  AMP  . . . . 5.95 

CA  3089  FM  IF  SYSTEM  .....  -53.25 

LM  320T  5.  12.  15  OR  24V 

NEG  REGULATOR . . . 51.50 

741A  or  74 1C  OP.  AMP  ....$.31 

709C0PER  AMP . .  .  5.25 

340T-5,  8.  12.  15.  18,  24V 
POS  REG  TO-220  ....  51.75 

101  OPER  AMP..  HI  PERFORM  ...  S.75 

LM  308  Oper.  Amp  ,  Low  Power  ......  51.05 

747 — OUAL  741  5.65 

556-DUAL  TIMER . $1.30 

537-PRECISION  OP  AMP . $2.60 

LM  3900-QUAD  OP  AMP-  - . $.49 

LM  324 — QUAO  741 . $1.50 

560—  PHASE  LOCK  LOOP  ...  52.00 

561 —  PHASE  LOCK  LOOP  ,  $2.00 

565— PHASE  LOCK  LOOP  ....  ....  52.00 

566  FUNCTION  GEN  52.00 

567— TONE  DECOQER  . .  $2.00 

703— RF-IFAMP .  $.41 

LM  370— AGC  SQUELCH  AMP  .  ,  ,  $.70 

555-2  us  -2  HR  TIMER  .  . . $.53 

S53  QUAD  TIMER _ _ ...  ,  ....$3.50 

FCD  810  0PTO-ISQLATOR  ...  ......  .  5.80 

1458  DUAL  OP  AMP .  5.65 

LM  380— 2W  AUDIO  AMP . . 51.10 

LM  377-2W  STERO  AUDIO  AMP  .  .52.50 

LM  381-STEREO  PREAMP . . 51 .50 

LM  382 — DUAL  AUDIO  PREAMP . 51.50 

LM  3 1 1  -HI  PER  COMPARATOR  . . . . $.95 

LM  319— Dual  Hi  Speed  Comp  .......  Sl.tO 

LM  339— QUAO  COMPARATOR  ......  51.25 

8038C  1C  VOLT  CQNT.  OSC.  - 


TRIACS  SCR’S 

PRV 

1A 

m& 

25A 

1.5A 

35A 

_ma 

.40 

70 

1.30 

.40 

.5Q_ 

1.20  . 

7  on 

711 

1.1CL 

1  75 

.60 . 

?n 

um_ 

4on 

i  in 

1.60 

?  fin 

i  nn 

i  ?n 

270 

600 

1.70 

2.30 

3.60 

4.50 

3.00 

E  Transistors  and  Rectifiers;  145  Hampshire  St.,  Cambridge,  Mass. 


Terms:  FOBCambridge,  Mass. 
Send  Check  or  Money  Order. 
Include  Postage.  Minimum 
Order  55.00.  COD'S  520.00. 


# 


-A1  m  A_,_r  WE  SHIP  OVER  95% 

SOLID  STATE  SALES  of  our  orders  the 

P.0.  BOX  74A  DAY  WE  RECEIVE  THEM 

SOMERVILLE,  MASS.  02143  TEL.  (617)  547-4D05 
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LIVE  IN  THE  WORLD 
OF  TOMORROW . . .  TODAY! 

And  our  FREE  164  PAGE  CATALOG  is  packed  with 
exciting  and  unusual  values  in  electronic,  hobby 
and  science  items  —  plus  4,500  finds  for  fun,  study 
or  profit ...  for  every  member  of  the  family. 

A  BETTER  LIFE 


FREE  BICENTENNIAL  LIGHT  SHOW 


IN  BARRINGTON,  N.J.  ONLY  10  MINUTES  AWAY  M 


EDMUND  FACTORY  STORE 


-  WORLD’S  SMALLEST 

CALCULATOR! 

Small  but  mighty!  8-digit,  4-function  electronic 
calculator  does  everything  big  ones  do — even  has 
automatic  %  key  .  .  .  (or  only  $19.95,  Take  it  any¬ 
where.  Fits  in  your  pocket— 1/3  size  Of  cigarette 
pack.  2-oz.  dynamo  features  floating  decimal, 
constant  key,  lead  zero  depression,  more!  Oper¬ 
ates  on  two  1.5v  Mallory  PX  825  camera  batteries  (included).  2  x  2.8  x  0.4"  with 
plenty  of  room  for  most  fingers.  Another  Edmund  first  with  advanced  technology. 
Stock  No.  1945AV . $19.95  Ppd. 


PRO  ELECTRONIC 
SOUND  CATCHER 


Parabolic  mike  w /  18-%" transparent  reflecting  . 

shield  &  2  I.C.’s  in  amplifier  magnifies  signals  ,  J/  W1'  ‘ aCI 

IOOx  that  of  omni-direction  mikes.  Catch 

sounds  never  before  heard!  Highest  signal  to  '  ^ 

noise  ratio  poss.  Earphones,  tape  recorder  out-  / 

put,  tripod  socket;  req.  two  9v  trans,  batt.  (not  incl.) 

No.  1 649AV .  ,(5’/2  LB.) . $299.00 

LOW  COST  MODEL:  NO  EARPHONES,  ELECTR.  CIRC. 

No.  1665AV . $199.95 

LOWER  SENSITIVITY  EC0N.  MOD.  W/0  ELECTR. 

No.  80.242AV . $89.50 


ELECTRONIC  DIGITAL  i 

STOPWATCH:  $69.95 

A  price  breakthrough!  New  pocket  size  4  oz.  1  \ 

timer  acc.  to  ± 2 %  of  last  digit  (1/100  sec.  in-  \  ) 

crements).  Compares  with  others  twice  the 

price!  Instant  error-free  readouts  to  9999.99  j' 

sec.  (over  2%  hr).  Starts,  stops  re-starts  (ac¬ 
cumulates).  Mechanical  pushbutton  &  electrical  remote  on/offs  w/any  3.5-150v 
AC/DC  source.  Plug-in  jack.  Incls.  9v  batt.  Solid  state. 

No.  1943  AV  (2y4x4V*x%") . $89.95  Ppd. 

0ELUXE  2  EVENT  STOPWATCH  fc0.01%  OF  LAST  DIGIT)  QC 

No.  1653  AV . $149.95  Ppd. 


SOLAR  ENERGY  CUBE! 

"B&ri  Unique  demonstrator  dramatically  shows  how 

sunlight  converts  to  kinetic  energy..  Clear  plastic 
Solar  Energy  Cube  placed  in  the  sun  with  its  3 
j  highly  efficient  silicon  solar  cells  powers  the 

'  \  motor  to  whirl  the  propeller!  Unit  actually  pro- 

\  JF  >  duces  1.5v  DC,  825ma.  Same  cells  found  in  our 

mighty  panels.  Speed  directly  related  to  sunlight 
available.  Nothing  to  wear  out!  Great  for  execu¬ 
tives,  hobbyists,  teachers. 

No.  42,287AV...(4  x  4  x  4") . $19.95  Ppd. 


KNOW  YOUR  ALPHA  FROM  THETA! 

For  greater  relaxation,  concentration,  listen  to 
your  Alpha-Theta  brainwaves.  Ultra-sensitive 
electrode  headband  slips  on/off  in  seconds- 
eliminates  need  for  messy  creams,  etc.  Atch’d 
to  amplifier,  filters  brainwaves,  signals  beep  for 


— - button  stimulates  Alpha  sound;  audio  &  visual 

(l.E.D.)  feedback.  Reliable,  easy-to-use  unit  comparable  to  costlier  models.  Com¬ 
pletely  safe.  Comprehensive  instruction  booklet. 

No.  1635AV  (8  •  3  •  4”;  24  oz.) . 4149.50  Ppd. 

DELUXE  “ON”  TIME  MONITOR— Measures  and  records  % 

No.  1652AV . (15  •  10  *6”) . .....$299.50  Ppd. 

No.  71809AV  LOW  COST  “STARTER”  UNIT . $55.00  Ppd. 

DO-IT-YOURSELF  KIT . No.  61.069AV  . $34.95  Ppd. 


FUEL  MISER  RECLAIMS  HEAT 

Save  your  40%  wasted  heat  to  warm  a  basement, 
garage  or  rec  room  at  no  extra  cost!  Instead  of 
going  “up  the  chimney"  it  goes  where  you  want  it. 
Remove  part  of  furnace  exhaust  pipe,  slip  Heat 
Exchanger  in.  At  125fl  fan  automat,  forces 

j" 

clean  air  through  unit  which  heats  to  over  200°F.,  can  be  ducted  to  20  ft.  from  unit. 

llOv  AC.  Inst. 

No.  19.194AV  (%"  DIA.)  Shpg.  17  lb.  . . 

. $106.00  FOB 

No.  19, 195AV  (6"  0IA.)  Shpg.  17  lb . 

. $106.00  F08 

No.  19.190AV  (7”  DIA.)  Shpg.  17  lb . 

. $106.00  F08 

SEE  MUSIC  IN 
PULSATING  COLOR 

New  3-Channel  Color  Organ  adds  to  music  listen¬ 
ing  pleasure,  lets  you  modulate  3  independent 
strings  of  colored  lamps  with  intensity  of  your 
music  to  create  an  audio  “light  show.”  They  flash, 
vary  in  brightness  related  to  music’s  rhythm, 
pitch,  volume— pulsating  lighting  performance  to 
music!  Fully  assembled  &  priced  half  that  of 
others,  the  Edmund  Sound  To  light  Control  is  a 
terrific  value.  Plug  in,  turn  on! 


No.  42.309AV . .  .(ASSEMBLED) 

No.  42, 336AV... (UNASSEMBLED)  . 


.$17.95  Ppd. 
.$13.95  Ppd. 


LOW  COST  7X 
INFRA-RED  VIEWER 


(rw  For  infra-red  crime  detection  surveillance,  se- 

curity  system  alignment,  I.R.  detection,  laser 
ml  checking,  nite  wildlife  study,  any  work  req.  I.R. 

if  detection  &conv.  to  visiblespectrum.  Self  cont. 

scope  w/everything  incl  i.R.  light  source. 
6v  or  12v  power,  6032  I.R.  converter  tube,  f/4.5  objective  lens,  adjust,  triplet 
eyepiece.  Focuses  from  10'  to  infinity. 

No.  1659AV  (11x141/4x3") . $275.00  Ppd. 

WITHOUT  LIGHT  SOURCE 

No.  1640AV . $225.00  Ppd. 


%  W  ASTRONOMICAL 
TELESCOPE 

F  See  moon  craters,  ringsof  Saturn,  double  stars, 

■^v-  New  equatorial  mount,  f/10,  1/4  wave  mirror 

[A  (F*yrex  ).  Gives  theoretical  limit  of  resolution. 

Rack  &  pinion  focusing.  Aluminum  tube,  6X 
finder.  1"  F.L.  45X  Kellner  achromatic  eyepiece 
and  Barlow  lens  to  double  &  triple  power  up  to 
135X.  Free  Star  Chart  plus  2  Books. 

Stock  No.  85.105AV  (Shipping  Wt.  42  lbs.) . $159.50 FOB 

4 Vi"  WITH  CLOCK  0RIVE . . . .....No.  05.1O7AV . $219.50  F08 

6H  REFLECTOR  TELESCOPE  (48X  to  360X) . .. . .  .No.  85.187AV . $249.5tTF08 

6  WITH  CLOCK  DRIVE . No.  05,O06AV . $285.00  FOB 

3  DELUXE  REFLECTOR  (30X  to  90X)  . No.  0O.162AV . $  09.95  Ppd. 

STANDARD  3  REFLECTOR . No.  05.24OAV . $  59.95  Ppd. 


MAIL  COUPON  PON 

GIANT  FREE 
CATALOG! 


164  PAGES  #  MORE  THAN 

AEAA  UNUSUAL. 
H'^UU  BARGAINS 


ARGAINS 

completely  new  1976  edition.  New  items,  cotegones,  illustrations.  Dozens 
of  electrical  and  electromagnetic  parts,  accessories.  Enormous  selection  of 
Astronomicol  Telescopes.  Unique  lighting  and  ecologicol  items.  Micro¬ 
scopes,  Binoculars,  Mognifiers,  Magnets,  Lenses,  Prisms.  Hard-to-get- 
surplus  bargains.  Ingenious  scientific  tools.  1000's  of  components. 

EDMUND  SCIENTIFIC  CO. 

300  Edtcorp  ■uitdinf,  •■rrinftfln.  N.  J.  00007 

Please  rush  Free  Giant  Catalog  “AV" 


COMPUTE  &  MAIL  WITH  CHECK  OR 


EDMUND  SCIENTIFIC  CO.  300  Edscorp  Building,  Barrington,  N.J.  08007 

How  Many  Stock  No.  Description  Price  Etch  Total 

□please  send  giant - - - - - 

FREE  CATALOG  “AV” - - - - - - - 

□  Charge  my  BankAmericard  - — -  1  - - — “““ - - — - —  r‘  —  ■  ■ 

□  Charge  my  Master  Charge  «Add  Handling  Chg.:  $1.00,  Orders  Under  $5.00,  50g,  Orders  Over  $5.00 

Interbank  No. J  i - 1 - — AML  - - - 

My  Card  No.  Is  I  I  I  KBS  SB  1  8ncl°”  □chack  *>r  TOTAL  $| 


Card  Expiration  Date _ 

30-DAY  MONEY-BACK  GUARANTEE.  Name _ 

You  must  be  satisfied  or  return  Addrets 

any  purchase  in  30  days  for  full 

refund.  '$15.00  minimum  City - 


Signature. 


CIRCLE  NO.  30  ON  FREE  INFORMATION  CARD 


POPULAR  ELECTRONICS 


The  right  Pickering  cartridge 
for  your  equipment  is  the  best 
cartridge  money  can  buy! 

They  feature  low  frequency  tracking  and  high  frequency  tracing  ability*! 


UV-15 
DISCRETE 
&  STEREO 


XUV 

STEREO  & 
DISCRETE 


XV-15 
STEREO 
&  MATRIX 


Manual  Transcription 


Automatic  Transaction 


Manual 


Automatic  Turm 


XUV/4500Q 


XUV/4500Q 


XUV/4500Q 


UV-15/2400Q 


UV-15/2400Q 


UV-15/2400Q 


UV-15/2000Q 


XV-15/1200E 

UV-15/750E 


XV-15/1200E 

XV-15/750E 


XV-15/400E 
XV- 15/350 


XV-15/400E 
XV-1 5/350 


1 


] 


Manual/Automa! 


Changer 


Pickerin 
signed  and/ 
tions  and  ( 
achieve  tot’ 
to  help  yo^ 
Only  1 
be  absolute 
lor  your  rru 
developing 
tern— DCF 
mance  in 
value  of 
define 


UV-15/2000Q 


XV-15/200E 
XV-1 5/1 00 


XV-15/200E 
XV-1 5/1 50 


;artridges  have  been  specifically  de- 
neered  not  only  to  peak  specifica- 
mance  characteristics,  but  also  to 
Tipatability  with  your  music  system 
e  most  out  of  it. 

i  has  developed  a  way  for  you  to 
1  you  select  the  “right1’  cartridge 
•m.  We  did  it  first  for  stereo  by 
lie  Coupling  Factor  rating  sys- 
hich  identifies  pick-up  perfor- 
'antitative  measurement.  The 
lies  not  only  in  its  merit  to 
acking  ability  but  also  in  its 
ugh  frequency  (8  to  50  kHz) 


tracing  ability.  Pickering’s  DCF-rated  pick-ups  have 
exceptional  high  frequency  tracing  characteristics,. 

vital  for  both  stereo  and  discrete  4-channel  perfor¬ 
mance.  The  Pickering  cartridge  exactly  “right"  for 
fnaximum  performance  with  your  equipment  is  sim¬ 
ple  to  select  because  of  this  rating  method. 

So,  whether  stereo  or  discrete  (or  both)  is  your 
preference,  choose  the  Pickering  cartridge  exactly 
right  for  your  equipment. 

For  further  information  write  to  Pickering  &  Co.,  Inc., 
Dept.  PE,  101  Sunnyside  Blvd Plainview,  N.  Y.  11803 

^  TM 

traceAbility 


®  PICKERING 


“i for  those  who  can  [hear]  the  difference " 
CIRCLE  NO.  59  ON  FREE  INFORMATION  CARO 


Would  you  recommend 
your  turntable 
to  your  best  friend? 


If  not,  you  need  a  Dual. 


Dual  1249 


If  you  were  to  replace  any  of  your  present 
components,  would  you  know  exactly  what  its  successor 
would  be9  And  then  buy  it  without  further  consideration9 
Perhaps,  But  we  think  it  more  likely  that  you  would  look 
for  more  information,  either  in  a  music/ equipment 
magazine  or  from  a  knowledgeable  friend.  Probably 
from  both. 

Which  brings  us  to  turntables.  *  .and  Dual, 

Each  year  we  hear  from  a  sampling  of  Dual 
owners  in  response  to  a  lengthy  questionnaire.  A  high 
percentage  tell  us  they're  now  on  their  second  Dual.  An 
even  higher  percentage  formerly  owned  manual 
turntables.  And  nearly  oil  rate  their  Duals  as  either 
’excellent"  or  "good!' 

Although  there  are  other  fine  turntables,  few 
match  Duals  reputation  for  quality  performance  and 
reliability,  and  none  match  Dual's  operational  versatility. 
Far  example,  if  you  want  to  be  able  to  play  records  in 
sequence,  you  have  four  single-play/ multi-play  Duals 
to  choose  from.  If  you  simply  want  fully  automatic 
convenience  in  a  single-play-only  turntable,  you  have 
two  to  choose  from.  And  there  is  now  a  semi¬ 
automatic  Dual. 

The  way  a  tonearm  is  moved  to  and  from  the 
record  is  not  critical.  Nor  is  the  type  of  drive  system. 

What  is  critical  is  how  faithfully  the  tonearm  permits  the 
stylus  to  follow  the  contours  of  the  groove  and  how 
accurately  and  quietly  the  platter  rotates.  To  compromise 
with  quality  in  these  respects  can  risk  damage  to  your 
precious  records  and  produce  sounds  which  were 
never  recorded. 

Every  Dual,  from  the  1225  to  the  C57GI,  provides 
mare  precisian  than  you  may  ever  need.  Which  is  why 
more  component  owners —audio  experts,  hifi  editors, 
record  reviewers  and  readers  of  the  music/equipment 
magazines— own  Duals  than  any  other  turntable. 

There's  no  better  recommendation  we  can  after 
you.  Or  that  you  can  offer  to  your  best  friend.  Unless  you 
happen  to  own  a  Dual  yours 

Dual  1225.  Fully  automatic,  single- play/ multi  play.  Viscous  damped 
cue-control,  pitch-control.  1056*  platter  less  base. 

Dual  1226,  with  cost  platter,  rotating  Dy  p  e-play  spindle  $169  95. 

Dual  1226,  with  gimballed  tonearm,  nce  ironous  motor  illuminated 

Strobe,  variable  tracking  angle,  $199.95 

Dual  1249.  Fully  automatic,  si  ng  I  employ/ mu  Hi -ploy  Belt  drive 

1 2lf  dynamically- balanced  platter  $279  95  Jess  base  Full-size  single- 

ploy  models  include  Dual  510,  semi  automatic.  $199.95;  Dual  601. 

fully  automatic,  $249  95.  (Dual  C5601,  with  base  and  cover,  $270  ) 

Dual  CS701.  Fully  automatic,  single  play  D.C.  brushless,  electronic 
direct  drive  motor;  tuned  antbresanance  filters.  $400,  including 
base  and  cover 


Dual  CS7G1 


United  Audio  Products,  120  So.  Columbia  Ave.,  Mt.  Vernon,  N.Y.  10553 

FREI  iHFOflWmN  GIRO  Krdusiw  U.  5.  Distrib- rion  Agency  for  Dtjol 


Dual 


